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Smith, Ling Qin, and Ramkumar 
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-man, Randy Machemehl, Aaron W. Overman, 
Jacob Sesker, Marwan Madi, Jean (Jenny) Peter- 
man, and Susan Handy; 129(3), 242-52 (2003). 
Light 
Relationships Among Urban Freeway Accidents, 
Traffic Flow, Weather, and Lighting Conditions. 
—Thomas F. Golob and Wilfred W. Recker; 
129(4), 342-53 (2003). 
Light rail transit 
Levels of Service for Stairway in Hong Kong Un- 
derground Stations. —Jodie Y. S. Lee and Wil- 
liam H. K. Lam; 129(2), 196-202 (2003). 
Loads 
Reappraisal of Marston’s Formula. —John H. 
Scarino; 129(6), 703-12 (2003). 
Machinery 
Paving Machine Improvements. 
Painter; 129(4), 466-7 (2003). 
Maintenance 
Measures of Short-Term Effectiveness of Highway 
Pavement Maintenance. —Samuel Labi and Ku- 
mares C. Sinha; 129(6), 673-83 (2003). 
Measurement 
Freeway Traffic Flow Rate Measurement: Investi- 
gation into Impact of Measurement Time 
Interval. — Brian L. Smith and Jared M. Ulmer ; 
129(3), 223-9 (2003). 
Statistical Approach to Road Segmentation. 
—Fridtjof Thomas; 129(3), 300-8 (2003). 
Improved Vehicle Reidentification and Travel Time 
Measurement on Congested Freeways. 
—Benjamin Coifman and Edgar Ergueta; 
129(5), 475-83 (2003). 
Methodology 
Integrated Methodology for Design of Polluted 
Water Control System of Road Infrastructures 
for Environmental Protection. —A. Benedetto 
and C. Cosentino; 129(1), 84-92 (2003). 
Use of the Asphalt Pavement Analyzer and Re- 
peated Simple Shear Test at Constant Height to 
_ Augment Superpave Volumetric Mix Design. 


—David E. 


i —A. Epps Martin and Dae-Wook Park; 129(5), 


522-30 (2003). 

Mixing 

Use of the Asphalt Pavement Analyzer and Re- 
peated Simple Shear Test at Constant Height to 
Augment Superpave Volumetric Mix Design. 
—A. Epps Martin and Dae-Wook Park; 129(5), 
522-30 (2003). 


720 / JOURNAL OF TRANSPORTATION ENGINEERING © ASCE / NOVEMBER/DECEMBER 2003 


Models 

Distributing Superelevation to Maximize Highway 
Design Consistency. — Said M. Easa; 129(2), 
127-33 (2003). 

Neuro-Fuzzy Logic Model for Freeway Work Zone 
Capacity Estimation. — Hojjat Adeli and 
Xiaomo Jiang; 129(5), 484-93 (2003). 

Radial Basis Function Neural Network for Work 
Zone Capacity and Queue Estimation. — Asim 
Karim and Hojjat Adeli; 129(5), 494-503 (2003). 

Optimal Time Transfer in Bus Transit Route Net- 
work Design Using a Genetic Algorithm. — 
Somnuk Ngamchai and David J. Lovell; 129(5), 
510-21 (2003). 

Dynamic Travel Time Prediction with Real-Time 
and Historic Data. — Steven I-Jy Chien and 
Chandra Mouly Kuchipudi; 129(6), 608-16 
(2003). 

Incremental Nonlinear Model for Predicting Pave- 
ment Serviceability. — Jorge A. Prozzi and 
Samer M. Madanat; 129(6), 635-41 (2003). 

Model for Nonlinear Thermal Effect on Pavement 
Warping Stresses. — J. Zhang, T. F. Fwa, K. H. 
Tan, and X. P. Shi; 129(6), 695-702 (2003). 

Neural networks 

Comparison of Four Modeling Techniques for 
Short-Term AADT Forecasting in Hong Kong. 
—Y. F. Tang, William H. K. Lam, and Pan L. P. 
Ng; 129(3), 271-7 (2003). 

Radial Basis Function Neural Network for Work 
Zone Capacity and Queue Estimation. —Asim 
Karim and Hojjat Adeli; 129(5), 494-503 (2003). 

Nondestructive tests 

Optimization of Ground-Penetrating Radar Data to 
Predict Layer Thicknesses in Flexible 
Pavements. — Amara Loulizi, Imad L. Al-Qadi, 
and Samer Lahouar; 129(1), 93-9 (2003). 

Falling Weight Deflectometer for Estimating Sub- 
grade Elastic Moduli. —Ashraf Rahim and K. P. 
George; 129(1), 100-7 (2003). 

Dynamic Stiffness Modulus for Pavement Sub- 
grade Evaluation. —A. Loizos, G. Boukovalas, 
and A. Karlaftis; 129(4), 434-43 (2003). 

Nonlinear analysis 

Relationships Among Urban Freeway Accidents, 
Traffic Flow, Weather, and Lighting Conditions. 
—Thomas F. Golob and Wilfred W. Recker; 
129(4), 342-53 (2003). 

Optimization 

Proposed Methodology of Optimizing Transition- 
ing Between Time-of-Day Timing Plans. 
—Renatus Mussa and Majura Selekwa; 129(4), 
392-8 (2003). 

Optimization models 

Freeway Work Zone Traffic Delay and Cost Opti- 
mization Model. —Xiaomo Jiang and Hojjat 
Adeli; 129(3), 230-41 (2003). 

Passengers 

Effect of Lane Width on Capacity under Mixed 
Traffic Conditions in India. —Satish Chandra 
and Upendra Kumar; 129(2), 155-60 (2003). 

Airport Choice, Leakage, and Experience in 
Single-Airport Regions. —Yoshinori Suzuki, 
Michael R. Crum, and Michael J. Audino; 
129(2), 212-8 (2003). 


Pavement deflections 

Comparative Analysis of Using AASHTO and 
WESDEF Approaches in Back-calculation of 
Pavement Layer Moduli. — Hossam F. Hassan, 
Ragab M. Mousa, and Ahmed Atef Gadallah; 
129(3), 322-9 (2003). 

Pavement design 

Falling Weight Deflectometer for Estimating Sub- 
grade Elastic Moduli. — Ashraf Rahim and K. 
P. George; 129(1), 100-7 (2003). 

Long-Term Performance of Stone Interlayer 
Pavement. — Hani Titi, Masood Rasoulian, 
Mark Martinez, Byron Becnel, and Gary Keel: 
129(2), 118-26 (2003). 

Pavement deterioration 

Measures of Short-Term Effectiveness of Highway 
Pavement Maintenance. — Samuel Labi and 
Kumares C. Sinha; 129(6), 673-83 (2003). 

Pavement joints 

Effects of Excessive Pavement Joint Opening and 
Freezing on Sealants. — Seung Woo Lee and 
Shelley M. Stoffels; 129(4), 444-50 (2003). 

Pavement management 

Statistical Approach to Road Segmentation. — 
Fridtjof Thomas; 129(3), 300-8 (2003). 

Measures of Short-Term Effectiveness of Highway 
Pavement Maintenance. —Samuel Labi and Ku- 
mares C. Sinha; 129(6), 673-83 (2003). 

Pavements 

Proof and Comments on Extensively Used As- 
sumption in PCC Pavement Analysis and 
Evaluation. — Edward H. Guo; 129(2), 219-20 
(2003). 

Clogging of Permeable Bases. 
——Siew-Ann Tan, Tien-Fang Fwa, and Chong- 
Teng Han; 129(3), 309-15 (2003). 

Finite-Element Modeling of Skid Resistance Test. 
—Yurong Liu, T. F. Fwa, and Y. S. Choo; 129(3), 
316-21 (2003). 

Dynamic Stiffness Modulus for Pavement Sub- 
grade Evaluation. —A. Loizos, G. Boukovalas, 
and A. Karlaftis; 129(4), 434-43 (2003). 

Pavement Response and Rutting for Full-Scale and 
Scaled APT. —Amy Epps Martin, Lubinda F. 
Walubita, Fred Hugo, and Nitin U. Bangera; 
129(4), 451-61 (2003). 

Factors Influencing the Strength of Cement Fly Ash 
Base Courses. —Shenbaga R. Kaniraj and V. 
Gayathri; 129(5), 538-48 (2003). 

Incremental Nonlinear Model for Predicting Pave- 
ment Serviceability. —Jorge A. Prozzi and 
Samer M. Madanat; 129(6), 635-41 (2003). 


Evaluation 


Performance evaluation 

In-Service Performance Evaluation of Bullnose 
Median Barriers in lowa. —Malcolm H. Ray and 
Jennifer A. Weir; 129(1), 69-76 (2003). 

Long-Term Performance of Stone Interlayer 
Pavement. — Hani Titi, Masood Rasoulian, 
Mark Martinez, Byron Becnel, and Gary Keel; 
129(2), 118-26 (2003). 

Permeability 

Clogging Evaluation of Permeable Bases. 
—Siew-Ann Tan, Tien-Fang Fwa, and Chong- 
Teng Han; 129(3), 309-15 (2003). 

Pipes 

Reappraisal of Marston’s Formula. —John H. 


Scarino; 129(6), 703-12 (2003). 


i 
| 
Line 


Integrated Methodology for Design of Polluted Guidelines for Estimating Capacity at Freeway Re- Modeling and Forecasting Vehicular Traffic Flow 
Water Control System of Road Infrastructures construction Zones. — Ahmed Al-Kaisy and as a Seasonal ARIMA Process: Theoretical Basis 
for Environmental Protection. — A. Benedetto Fred Hall: 129(5), 572-7 (2003). and Empirical Results. — Billy M. Williams and 
and C. Cosentino; 129(1), 84-92 (2003). Recycling Lester A. Hoel; 129(6), 664-72 (2003). 


Population growth 

Sustainability and Urban Public Transportation. — 
Kumares C. Sinha; 129(4), 331-41 (2003). 

Portland cements 

Proof and Comments on Extensively Used As- 
sumption in PCC Pavement Analysis and 
Evaluation. — Edward H. Guo; 129(2), 219-20 
(2003). 

Cross Tensioned Concrete Pavement. — Mustaque 
Hossain, Jeffrey Hancock, and Zhong Wu; 
129(4), 427-33 (2003). 

Ports 

Estimating Total Distance for Hauling Import and 


Application of Construction and Building Debris as 
Base and Subbase Materials in Rigid Pavement. 
— Taesoon Park; 129(5), 558-63 (2003). 

Rehabilitation 

Comparative Analysis of Using AASHTO and 
WESDEF Approaches in Back-calculation of 
Pavement Layer Moduli. — Hossam F. Hassan, 
Ragab M. Mousa, and Ahmed Atef Gadallah; 
129(3), 322-9 (2003). 


Resilience 


Comparative Analysis of Using AASHTO and _ 


WESDEF Approaches in Back-calculation of 


Segmented elements 

Statistical Approach to Road Segmentation. — 
Fridtjof Thomas; 129(3), 300-8 (2003). 

Sensitivity analysis 

Examining Sensitivity of Impact of Taxi Traffic on 
Capacity and Delays at Urban Road Sections. — 
John C. Golias; 129(3), 286-91 (2003). 

Sensors 

Analysis of Fiber Optic Traffic Sensors in Flexible 
Pavements. — Paul J. Cosentino, Wulf von Eck- 
roth, and Barry G. Grossman; 129(5), 549-57 
(2003). 


Servi 
Export Containers. — Ruey Long Cheu, Ek Pavement Layer Moduli. — Hossam F. Hassan, Sanat Rodel Sor Predictinn Pave 

Peng Chew, and Chun Leong Wee; 129(3), 292-9 Ragab M. Mousa, and Ahmed Atef Gadallah; ‘ ; a ul 
ment Serviceability. — Jorge A. Prozzi and 


(2003). 
Post tensioning 
Cross Tensioned Concrete Pavement. — Mustaque 
Hossain, Jeffrey Hancock, and Zhong Wu: 
129(4), 427-33 (2003). 
Pricing 
Application of Variable Tolls on Congested Toll 
Road. — Mark W. Burris; 129(4), 354-61 
(2003). 
Evaluation of Value Pricing Using a Multiclass Dy- 
~ namic Network Model. —Rong He, Bin Ran, 
~ Keechoo Choi, and Alain L. Kornhauser; 129(6), 
617-24 (2003). 
Probabilistic models 
Effects of Excessive Pavement Joint Opening and 
Freezing on Sealants. —Seung Woo Lee and 
Shelley M. Stoffels; 129(4), 444-50 (2003). 
Probability 
Estimating Rear-End Accident Probabilities at Sig- 
nalized Intersections: Occurrence-Mechanism 
Approach. — Yinhai Wang, Hitoshi Ieda, and 
Fred Mannering; 129(4), 377-84 (2003). 
Public transportation 
Sustainability and Urban Public Transportation. 
—Kumares C. Sinha; 129(4), 331-41 (2003). 
Simulating the Impacts of Strong Bus Priority 
Measures. — B. J. Waterson, B. Rajbhandari, 
and N. B. Hounsell; 129(6), 642-7 (2003). 
Travel Characteristics of Commuters Accessing 
Transit: Case Study. —Rajat Rastogi and K. V. 
Krishna Rao; 129(6), 684-94 (2003). 
Radar 
Determining Traffic Stream Impacts of Radar De- 
tectors Using Microscopic Simulation. 
—Marcelo G. Simas de Oliveira, Billy Williams, 
and John D. Leonard, II; 129(1), 7-15 (2003). 
Optimization of Ground-Penetrating Radar Data to 
Predict Layer Thicknesses in Flexible 
Pavements. — Amara Loulizi, Imad L. Al-Qadi, 
a and Samer Lahouar; 129(1), 93-9 (2003). 
Railroad grade crossings 
Highway-Rail Quad Gate Operation Time by Sys- 
tem Simulation of Dynamic Dilemma Zone. 
—yYoung J. Moon and Fred Coleman, III; 
129(3), 253-61 (2003). 
Railroad terminals 
Levels of Service for Stairway in Hong Kong Un- 
derground Stations. —Jodie Y. S. Lee and Wil- 
liam H. K. Lam; 129(2), 196-202 (2003). 


129(3), 322-9 (2003). 
Rigid pavements 


Application of Construction and Building Debris as — 


Base and Subbase Materials in Rigid Pavement. 
—Taesoon Park; 129(5), 558-63 (2003). 

Road surfaces 

Statistical Approach to Road Segmentation. 
—Fridtjof Thomas; 129(3), 300-8 (2003). 

Roads 

Integrated Methodology for Design of Polluted 
Water Control System of Road Infrastructures 
for Environmental Protection. —A. Benedetto 
and C. Cosentino; 129(1), 84-92 (2003). 

Frontage Roads: Assessment of Legal Issues, De- 
sign Decisions, Costs, Operations, and Land- 
Development Differences. —Kara M. Kockel- 
man, Randy Machemehl, Aaron W. Overman, 
Jacob Sesker, Marwan Madi, Jean (Jenny) Peter- 
man, and Susan Handy: 129(3), 242-52 (2003). 

Analytical Model to Determine the Influence of 
Horizontal Alignment of Two-Axle Heavy Ve- 
hicles on Upgrades. —Stergios Mavromatis and 
Basil Psarianos; 129(6), 583-9 (2003). 

Routes 

Transit Route Network Design Using Frequency 
Coded Genetic Algorithm. —V. M. Tom and S. 
Mohan; 129(2), 186-95 (2003). 

Optimal Time Transfer in Bus Transit Route Net- 
work Design Using a Genetic Algorithm. 
—Somnuk Ngamchai and David J. Lovell; 
129(5), 510-21 (2003). 

Rural areas 

Evaluating a Detection and Warning System to 
Deter No-Passing Zone Violations. —Jamal El 
Zarif, Antoine Hobeika, and Hesham Rakha; 
129(6), 590-9 (2003). 

Safety 

CBR Model for Freeway Work Zone Traffic 
Management. — Asim Karim and Hojjat Adeli; 
129(2), 134-45 (2003). 

Estimating Safety Benefits of Road Improvements: 
Case Based Approach. —Fred Lin, Tarek Sayed, 
and Paul Deleur; 129(4), 385-91 (2003). 

Sealants 

Effects of Excessive Pavement Joint Opening and 
Freezing on Sealants. —Seung Woo Lee and 
Shelley M. Stoffels; 129(4), 444-50 (2003). 


Samer M. Madanat; 129(6), 635-41 (2003). 
Using Fuzzy Clustering of User Perception to De- 
fine Levels of Service at Signalized 
Intersections. — Fang Clara Fang, Lily Elefte- 
_riadou, Kelly Klaver Pecheux, and Martin T. 
Pietrucha; 129(6), 657-63 (2003). 
Services 
Levels of Service for Stairway in Hong Kong Un- 
derground Stations. —Jodie Y. S. Lee and Wil- 
liam H. K. Lam; 129(2), 196-202 (2003). 
Shear resistance 
Application of Construction and Building Debris as 
Base and Subbase Materials in Rigid Pavement. 
—Taesoon Park; 129(5), 558-63 (2003). 
Shock waves 
On-Line Measure of Shockwaves for ITS 
Applications. — Montasir M. Abbas and Darcy 
Bullock; 129(1), 1-6 (2003). 


Simulation 

Determining Traffic Stream Impacts of Radar De- 
tectors Using Microscopic Simulation. 
—Marcelo G. Simas de Oliveira, Billy Williams, 
and John D. Leonard, II; 129(1), 7-15 (2003). 

Comparing Driver Information Systems in a Dy- 
namic Modeling Framework. —James Y. K. Luk 
and Chao Yang; 129(1), 42-50 (2003). 

Two-Phase Fluids Model for Freeway Traffic Flow 
and Its Application to Simulate Evolution of 
Solitons in Traffic. —Zuojin Zhu and Tonggiang 
Wu; 129(1), 51-6 (2003). 

Impacts of Shorter Perception-Reaction Time of 
Adapted Cruise Controlled Vehicles on Traffic 
Flow and Safety. —Shinya Kikuchi, Nobuhiro 
Uno, and Mitsura Tanaka; 129(2), 146-54 
(2003). 

Simulation Modeling and Variability Assessment 
of Delays at Traffic Signals. —Ragab M. Mousa; 
129(2), 177-85 (2003). 

Proposed Methodology of Optimizing Transition- 
ing Between Time-of-Day Timing Plans. 
—Renatus Mussa and Majura Selekwa; 129(4), 
392-8 (2003). 

Evaluating a Detection and Warning System to 
Deter No-Passing Zone Violations. —Jamal El 
Zarif, Antoine Hobeika, and Hesham Rakha; 
129(6), 590-9 (2003). 

Application of System Dynamics in Car-Following 
Models. —Arif Mehmood, Frank Saccomanno, 
and Bruce Hellinga; 129(6), 625-34 (2003). 


ices JOURNAL OF TRANSPORTATION ENGINEERING © ASCE / NOVEMBER/DECEMBER 2003 / 721 


BEG 
| 
# 
Si 
* 
| 
q 
es 
= 
: 
| 
: 


Simulation models 

Highway-Rail Quad Gate Operation Time by Sys- 
tem Simulation of Dynamic Dilemma Zone. — 
Young J. Moon and Fred Coleman, III; 129(3), 
253-61 (2003). 

Impact of Dynamic and Safety-Conscious Route 
Guidance on Accident Risk. — Baher Abdulhai 
and Horace Look; 129(4), 369-76 (2003). 

Skid resistance 

Finite-Element Modeling of Skid Resistance Test. 
— Yurong Liu, T. F. Fwa, and Y. S. Choo; 129(3), 
316-21 (2003). 

Effect of Aggregate Spacing on Skid Resistance of 
Asphalt Pavement. — T. F. Fwa, Y. S. Choo, and 
Yurong Liu; 129(4), 420-6 (2003). 

Soils 

Reappraisal of Marston’s Formula. — John H. 
Scarino; 129(6), 703-12 (2003). 

Spacing 

Effect of Aggregate Spacing on Skid Resistance of 
Asphalt Pavement. — T. F. Fwa, Y. S. Choo, and 
Yurong Liu; 129(4), 420-6 (2003). 

Speed 

Impact of Stops on Vehicle Fuel Consumption and 
Emissions. —Hesham Rakha and Yonglian 
Ding; 129(1), 23-32 (2003). 

Speed control 

Determining Traffic Stream Impacts of Radar De- 
tectors Using Microscopic Simulation. 
—Marcelo G. Simas de Oliveira, Billy Williams, 
and John D. Leonard, II; 129(1), 7-15 (2003). 

Stabilization 

Factors Influencing the Strength of Cement Fly Ash 
Base Courses. —Shenbaga R. Kaniraj and V. 
Gayathri; 129(5), 538-48 (2003). 

Stairs 

Levels of Service for Stairway in Hong Kong Un- 
derground Stations. —Jodie Y. S. Lee and Wil- 
liam H. K. Lam; 129(2), 196-202 (2003). 

Statistical analysis 

Statistical Approach to Road Segmentation. 
—Fridtjof Thomas; 129(3), 300-8 (2003). 

Stiffness 

Dynamic Stiffness Modulus for Pavement Sub- 
grade Evaluation. —A. Loizos, G. Boukovalas, 
and A. Karlaftis; 129(4), 434-43 (2003). 

Stochastic processes 

Empirical-Mechanistic Method Based Stochastic 
Modeling of Fatigue Damage to Predict Flexible 
Pavement Cracking for Transportation Infra- 

_ structure Management. —Lu Sun, W. Ronald 

Hudson, and Zhanming Zhang; 129(2), 109-17 
(2003). 

Stones 

Long-Term Performance of Stone Interlayer 

_ Pavement. — Hani Titi, Masood Rasoulian, 

Mark Martinez, Byron Becnel, and Gary Keel; 
a 129(2), 118-26 (2003). 

Stress 

Model for Nonlinear Thermal Effect on Pavement 
Warping Stresses. —J. Zhang, T. F. Fwa, K. H. 
Tan, and X. P. Shi; 129(6), 695-702 (2003). 

Stress analysis 

Pavement Response and Rutting for Full-Scale and 
Scaled APT. —Amy Epps Martin, Lubinda F. 
Walubita, Fred Hugo, and Nitin U. Bangera; 
129(4), 451-61 (2003). 


722 / JOURNAL OF TRANSPORTATION ENGINEERING © ASCE / NOVEMBER/DECEMBER 2003 


Subgrades 


Falling Weight Deflectometer for Estimating Sub- 
grade Elastic Moduli. — Ashraf Rahim and K. 
P. George; 129(1), 100-7 (2003). 

Dynamic Stiffness Modulus for Pavement Sub- 
grade Evaluation. — A. Loizos, G. Boukovalas, 
and A. Karlaftis; 129(4), 434-43 (2003). 

Telecommunication 

Exploiting Motor Vehicle Information and Com- 
munications Technology for Transportation 
Engineering. — Burcu Akinci, Chris Hendrick- 
son, and Itir Karaesmen; 129(5), 469-74 (2003). 

Temperature 

Optimum Compaction Temperature for Modified 
Binders. — Haleh Azari, Richard H. McCuen, 
and Kevin D. Stuart; 129(5), 531-7 (2003). 

Temperature distribution 

Model for Nonlinear Thermal Effect on Pavement 
Warping Stresses. — J. Zhang, T. F. Fwa, K. H. 
Tan, and X. P. Shi; 129(6), 695-702 (2003). 

Tests 

Finite-Element Modeling of Skid Resistance Test. 
— Yurong Liu, T. F. Fwa, and Y. S. Choo; 129(3), 
316-21 (2003). 

Thermal factors 

Model for Nonlinear Thermal Effect on Pavement 
Warping Stresses. —J. Zhang, T. F. Fwa, K. H. 
Tan, and X. P. Shi; 129(6), 695-702 (2003). 

Thickness 

Optimization of Ground-Penetrating Radar Data to 
Predict Layer Thicknesses Flexible 
Pavements. — Amara Loulizi, Imad L. Al-Qadi, 
and Samer Lahouar; 129(1), 93-9 (2003). 

Time factors 

Critical Gap as a Function of Waiting Time in De- 
termining Roundabout Capacity. —Abishai 
Polus, Sitvanit Shmueli Lazar, and Moshe 
Livneh; 129(5), 504-9 (2003). 

Timing 

Proposed Methodology of Optimizing Transition- 
ing Between Time-of-Day Timing Plans. 
—Renatus Mussa and Majura Selekwa; 129(4), 
392-8 (2003). 

Tolls 

Application of Variable Tolls on Congested Toll 
Road. — Mark W. Burris; 129(4), 354-61 
(2003). 

Traffic accidents 

Fast Automatic Incident Detection on Urban and 
Rural Freeways Using Wavelet Energy 
Algorithm. — Asim Karim and Hojjat Adeli; 
129(1), 57-68 (2003). 

Integrated Methodology for Design of Polluted 
Water Control System of Road Infrastructures 
for Environmental Protection. —A. Benedetto 
and C. Cosentino; 129(1), 84-92 (2003). 

Characterization of Freeway Capacity Reduction 
Resulting from Traffic Accidents. —Brian L. 
Smith, Ling = Qin, and 
Venkatanarayana; 129(4), 362-8 (2003). 


Estimating Rear-End Accident Probabilities at Sig- 


nalized Intersections: Occurrence-Mechanism 
Approach. — Yinhai Wang, Hitoshi Ieda, and 
Fred Mannering; 129(4), 377-84 (2003). 


Evaluating a Detection and Warning System to’ 
Deter No-Passing Zone Violations. —Jamal El _ 
Zarif, Antoine Hobeika, and Hesham Rakha; 


129(6), 590-9 (2003). 


Ramkumar 


Traffic analysis 

Application of Variable Tolls on toa Toll 
Road. — Mark W. Burris; 129(4), 354-61 
(2003). 

Traffic assignment 

Evaluation of Value Pricing Using a Multiclass Dy- 
namic Network Model. — Rong He, Bin Ran, 
Keechoo Choi, and Alain L. Kornhauser; 129(6), 
617-24 (2003). 

Traffic capacity 

Effect of Lane Width on Capacity under Mixed 
Traffic Conditions in India. — Satish Chandra 
and Upendra Kumar; 129(2), 155-60 (2003). 

Network Reserve Capacity under Influence of 
Traveler Information. — Y. E. Ge, H. M. Zhang, 
and William H. K. Lam; 129(3), 262-70 (2003). 

Examining Sensitivity of Impact of Taxi Traffic on 
Capacity and Delays at Urban Road Sections. — 
John C. Golias; 129(3), 286-91 (2003). 

Characterization of Freeway Capacity Reduction 
Resulting from Traffic Accidents. -— Brian L. 
Smith, Ling Qin, and Ramkumar 
Venkatanarayana; 129(4), 362-8 (2003). 

Traffic congestion 

Comparing Driver Information Systems in a Dy- 
namic Modeling Framework. —James Y. K. Luk 
and Chao Yang; 129(1), 42-50 (2003). 

Simulating the Impacts of Strong Bus Priority 
Measures. — B. J. Waterson, B. Rajbhandari, 
and N. B. Hounsell; 129(6), 642-7 (2003). 

Traffic control 

On-Line Measure of Shockwaves for ITS 
Applications. — Montasir M. Abbas and Darcy 
Bullock; 129(1), 1-6 (2003). 

Traffic Prediction Using Multivariate Nonparamet- 
ric Regression. —Stephen Clark; 129(2), 161-8 
(2003). 

Can Single-Loop Detectors Do the Work of Dual- 
Loop Detectors? —Yinhai Wang and Nancy L. 
Nihan; 129(2), 169-76 (2003). 

Reinforcement Learning for True Adaptive Traffic 
Signal Control. —Baher Abdulhai, Rob Pringle, 
and Grigoris J. Karakoulas; 129(3), 278-85 
(2003). 

Truck Speed Profile Models for Critical Length of 
Grade. —Chang-Jen Lan and Monica 
Menendez; 129(4), 408-19 (2003). 

Traffic delay 

Simulation Modeling and Variability Assessment 
of Delays at Traffic Signals. —Ragab M. Mousa; 
129(2), 177-85 (2003). 

Freeway Work Zone Traffic Delay and Cost Opti- 
mization Model. —Xiaomo Jiang and Hojjat 
Adeli; 129(3), 230-41 (2003). 

Examining Sensitivity of Impact of Taxi Traffic on 
Capacity and Delays at Urban Road Sections. 
—John C. Golias; 129(3), 286-91 (2003). 

Traffic engineering 

Visibility Effectiveness of Hemisphere and Corner 

_ Cube Retroreflective Pavement Markers on 
Curved Roads. —Hsiang Yi Lee and Chi Yuang 
Yu; 129(1), 77-83 (2003). 

Traffic flow 

Determining Traffic Stream Impacts of Radar De- 

tectors Using Microscopic Simulation. 

__ —Marcelo G. Simas de Oliveira, Billy Williams, 
and John D. Leonard, II; 129(1), 7-15 (2003). 

Two-Phase Fluids Model for Freeway Traffic Flow 


A 
i 
: 
4 
= 9 


and Its Application to Simulate Evolution of 
Solitons in Traffic. — Zuojin Zhu and Tonggiang 
Wu; 129(1), 51-6 (2003). 

Impacts of Shorter Perception-Reaction Time of 
Adapted Cruise Controlled Vehicles on Traffic 
Flow and Safety. — Shinya Kikuchi, Nobuhiro 
Uno, and Mitsura Tanaka; 129(2), 146-54 
(2003). 

_ Freeway Traffic Flow Rate Measurement: Investi- 
gation into Impact of Measurement Time 

- Interval. — Brian L. Smith and Jared M. Ulmer ; 

129(3), 223-9 (2003). 

Relationships Among Urban Freeway Accidents, 
Traffic Flow, Weather, and Lighting Conditions. 
— Thomas F. Golob and Wilfred W. Recker; 
129(4), 342-53 (2003). 

Vehicle Detection Using Video Image Processing 

_ System: Evaluation of PEEK VideoTrak. — Ju- 

~ taek Oh and John D. Leonard, II; 129(4), 462-5 

(2003). 

Modeling and Forecasting Vehicular Traffic Flow 
as a Seasonal ARIMA Process: Theoretical Basis 
and Empirical Results. — Billy M. Williams and 
Lester A. Hoel; 129(6), 664-72 (2003). 

Traffic management 

CBR Model for Freeway Work Zone Traffic 
Management. — Asim Karim and Hojjat Adeli; 
129(2), 134-45 (2003). 

Hot Spot Management Benefits: Robustness Analy- 
sis for a Congested Developing City. —Isam A. 
Kaysi, Mohamed S. Moghrabi, and Hani S. 
Mahmassani; 129(2), 203-11 (2003). 

Comparison of Four Modeling Techniques for 

_ Short-Term AADT Forecasting in Hong Kong. 

_ —Y.F. Tang, William H. K. Lam, and Pan L. P. 

129(3), 271-7 (2003). 

Reinforcement Learning for True Adaptive Traffic 
Signal Control. —Baher Abdulhai, Rob Pringle, 
and Grigoris J. Karakoulas; 129(3), 278-85 
(2003). 

Impact of Dynamic and Safety-Conscious Route 
Guidance on Accident Risk. —Baher Abdulhai 
and Horace Look; 129(4), 369-76 (2003). 

Neuro-Fuzzy Logic Model for Freeway Work Zone 
Capacity Estimation. —Hojjat Adeli and 
Xiaomo Jiang; 129(5), 484-93 (2003). 

Radial Basis Function Neural Network for Work 
Zone Capacity and Queue Estimation. —Asim 
Karim and Hojjat Adeli; 129(5), 494-503 (2003). 

Critical Gap as a Function of Waiting Time in De- 

termining Roundabout Capacity. —Abishai 

~ Polus, Sitvanit Shmueli Lazar, and Moshe 
Livneh; 129(5), 504-9 (2003). 

Impacts of Red Light Camera on Violation 
Characteristics. — K. M. Lum and Y. D. Wong; 
129(6), 648-56 (2003). 

Modeling and Forecasting Vehicular Traffic Flow 
as a Seasonal ARIMA Process: Theoretical Basis 
and Empirical Results. —Biily M. Williams and 
Lester A. Hoel; 129(6), 664-72 (2003). 

Traffic models 

Truck Speed Profile Models for Critical Length of 
Grade. —Chang-Jen Lan and Monica 
Menendez; 129(4), 408-19 (2003). 

Evaluation of Value Pricing Using a Multiclass Dy- 
namic Network Model. —Rong He, Bin Ran, 
Keechoo Choi, and Alain L. Kornhauser; 129(6), 
617-24 (2003). 

Modeling and Forecasting Vehicular Traffic Flow 

Seasonal ARIMA Process: Theoretical Basis 


and Empirical Results. — Billy M. Williams and 
Lester A. Hoel; 129(6), 664-72 (2003). 

Traffic safety 

Visibility Effectiveness of Hemisphere and Corner 
Cube Retroreflective Pavement Markers on 
Curved Roads. — Hsiang Yi Lee and Chi Yuang 
Yu; 129(1), 77-83 (2003). 

Distributing Superelevation to Maximize Highway 
Design Consistency. — Said M. Easa; 129(2), 
127-33 (2003). 

Relationships Among Urban Freeway Accidents, 
Traffic Flow, Weather, and Lighting Conditions. 
— Thomas F. Golob and Wilfred W. Recker; 
129(4), 342-53 (2003). 

Evaluating a Detection and Warning System to 
Deter No-Passing Zone Violations. — Jamal El 
Zarif, Antoine Hobeika, and Hesham Rakha; 
129(6), 590-9 (2003). 

Performance Comparison of Automatic Vehicle 
Identification and Inductive Loop Traffic Detec- 
tors for Incident Detection. — Joseph A. Khoury, 
Carl T. Haas, Hani Mahmassani, Haitham Log- 
man, and Tom Rioux; 129(6), 600-7 (2003). 

Impacts of Red Light Camera on Violation 
Characteristics. — K. M. Lum and Y. D. Wong; 
129(6), 648-56 (2003). 

Traffic signal controllers 

Reinforcement Learning for True Adaptive Traffic 
Signal Control. —Baher Abdulhai, Rob Pringle, 
and Grigoris J. Karakoulas; 129(3), 278-85 
(2003). 

Traffic signals 

On-Line Measure of Shockwaves for ITS 
Applications. — Montasir M. Abbas and Darcy 
Bullock; 129(1), 1-6 (2003). 

Simulation Modeling and Variability Assessment 
of Delays at Traffic Signals. —Ragab M. Mousa; 
129(2), 177-85 (2003). 

Proposed Methodology of Optimizing Transition- 
ing Between Time-of-Day Timing Plans. 
—Renatus Mussa and Majura Selekwa; 129(4), 
392-8 (2003). 

Impacts of Red Light Camere on Violation — 
Characteristics. — K. M. Lum and Y. D. Wong; © 
129(6), 648-56 (2003). 

Using Fuzzy Clustering of User Perception to De- 
fine Levels of Service at Signalized 
Intersections. — Fang Clara Fang, Lily Elefte- 
riadou, Kelly Klaver Pecheux, and Martin T. 
Pietrucha; 129(6), 657-63 (2003). 

Traffic speed 

Can Single-Loop Detectors Do the Work of Dual- 
Loop Detectors? —Yinhai Wang and Nancy L. 
Nihan; 129(2), 169-76 (2003). 

Truck Speed Profile Models for Critical Length of 
Grade. —Chang-Jen Lan and Monica 
Menendez; 129(4), 408-19 (2003). 

Traffic surveillance 

Can Single-Loop Detectors Do the Work of Dual- 
Loop Detectors? —Yinhai Wang and Nancy L. 
Nihan; 129(2), 169-76 (2003). 

Vehicle Detection Using Video Image Processing 
System: Evaluation of PEEK VideoTrak. 
—Jutaek Oh and John D. Leonard, I; 129(4), 
462-5 (2003). 

Improved Vehicle Reidentification and Travel Time 
Measurement on Congested Freeways. 
—Benjamin Coifman and Edgar Ergueta; 
129(5), 475-83 (2003). 


Performance Comparison of Automatic Vehicle 


Identification and Inductive Loop Traffic Detec- 
tors for Incident Detection. — Joseph A. Khoury, 
Carl T. Haas, Hani Mahmassani, Haitham Log- 
man, and Tom Rioux; 129(6), 600-7 (2003). 

Impacts of Red Light Camera on Violation 
Characteristics. — K. M. Lum and Y. D. Wong: 
129(6), 648-56 (2003). 

Traffic surveys 

Analysis of Fiber Optic Traffic Sensors in Flexible 
Pavements. — Paul J. Cosentino, Wulf von Eck- 
roth, and Barry G. Grossman; 129(5), 549-57 
(2003). 

Traffic volume 

Can Single-Loop Detectors Do the Work of Dual- 
Loop Detectors? — Yinhai Wang and Nancy L. 
Nihan; 129(2), 169-76 (2003). 

Comparison of Four Modeling Techniques for 
Short-Term AADT Forecasting in Hong Kong. 
— Y. F. Tang, William H. K. Lam, and Pan L. 
P. Ng; 129(3), 271-7 (2003). 

Transportation corridors 

Frontage Roads: Assessment of Legal Issues, De- 
sign Decisions, Costs, Operations, and Land- 
Development Differences. —Kara M. Kockel- 
man, Randy Machemehl, Aaron W. Overman, 
Jacob Sesker, Marwan Madi, Jean (Jenny) Peter- 
man, and Susan Handy; 129(3), 242-52 (2003). 

Transportation engineering 

Exploiting Motor Vehicle Information and Com- 
munications Technology for Transportation 

_ Engineering. — Burcu Akinci, Chris Hendrick- 


and Itir Karaesmen; 129(5), 469-74 (2003). 


Transportation management 

Empirical-Mechanistic Method Based Stochastic 
Modeling of Fatigue Damage to Predict Flexible 
Pavement Cracking for Transportation Infra- 

_ structure Management. —Lu Sun, W. Ronald 
Hudson, and Zhanming Zhang; 129(2), 109-17 
(2003). 

Exploiting Motor Vehicle Information and Com- 

munications Technology for Transportation 

Engineering. — Burcu Akinci, Chris Hendrick- 

son, and Itir Karaesmen; 129(5), 469-74 (2003). 

Transportation networks 

Network Reserve Capacity under Influence of 
Traveler Information. —Y. E. Ge, H. M. Zhang, 
and William H. K. Lam; 129(3), 262-70 (2003). 

Transportation safety 

Highway-Rail Quad Gate Operation Time by Sys- 
tem Simulation of Dynamic Dilemma Zone. 
—Young J. Moon and Fred Coleman, II; 
129(3), 253-61 (2003). 

Impact of Dynamic and Safety-Conscious Route 
Guidance on Accident Risk. —Baher Abdulhai 
and Horace Look; 129(4), 369-76 (2003). 

Transportation studies 

Application of Variable Tolls on Congested Toll 
Road. — Mark W. Burris; 129(4), 354-61 
(2003). 


Travel demand 

Airport Choice, Leakage, and Experience in 
Single-Airport Regions. —Yoshinori Suzuki, 
Michael R. Crum, and Michael J. Audino; 
129(2), 212-8 (2003). 

Network Reserve Capacity under Influence of 
Traveler Information. —Y. E. Ge, H. M. Zhang, 
and William H. K. Lam; 129(3), 262-70 (2003). 


JOURNAL OF TRANSPORTATION ENGINEERING © ASCE / NOVEMBER/DECEMBER 2003 / 723 


; 
{ 
= 
= 
| 
= 
3 


Travel modes 

Causal Relationship Among Travel Mode, Activity, 
and Travel Patterns. — Tae Youn Jang; 129(1), 
16-22 (2003). 

Travel patterns 

Causal Relationship Among Travel Mode, Activity, 
and Travel Patterns. — Tae Youn Jang; 129(1), 
16-22 (2003). 

Travel Characteristics of Commuters Accessing 
Transit: Case Study. — Rajat Rastogi and K. V. 
Krishna Rao; 129(6), 684-94 (2003). 

Travel time 

Improved Vehicle Reidentification and Travel Time 
Measurement on Congested Freeways. — Ben- 
jamin Coifman and Edgar Ergueta; 129(5), 
475-83 (2003). 

Dynamic Travel Time Prediction with Real-Time 
and Historic Data. — Steven I-Jy Chien and 
Chandra Mouly Kuchipudi; 129(6), 608-16 
(2003). 

Trenches 

Reappraisal of Marston’s Formula. — John H. 
Scarino; 129(6), 703-12 (2003). 

Trucks 

Truck Speed Profile Models for Critical Length of 
Grade. Chang-Jen Lan and Monica 
Menendez; 129(4), 408-19 (2003). 

Two phase flow 

Two-Phase Fluids Model for Freeway Traffic Flow 
and Its Application to Simulate Evolution of 
Solitons in Traffic. — Zuojin Zhu and Tonggiang 
Wu; 129(1), 51-6 (2003). 

United Kingdom 

Traffic Prediction Using Multivariate Nonparamet- 

ric Regression. — Stephen Clark; 129(2), 161-8 


Urban areas 

Transit Route Network Design Using Frequency 
Coded Genetic Algorithm. — V. M. Tom and S. 
Mohan; 129(2), 186-95 (2003). 

Examining Sensitivity of Impact of Taxi Traffic on 
Capacity and Delays at Urban Road Sections. — 
John C. Golias; 129(3), 286-91 (2003). 

Relationships Among Urban Freeway Accidents, 
Traffic Flow, Weather, and Lighting Conditions. 
— Thomas F. Golob and Wilfred W. Recker; 
129(4), 342-53 (2003). 

Simulating the Impacts of Strong Bus Priority 
Measures. — B. J. Waterson, B. Rajbhandari, 
and N. B. Hounsell; 129(6), 642-7 (2003). 

Urban transportation 

Sustainability and Urban Public Transportation. — 
Kumares C. Sinha; 129(4), 331-41 (2003). 

Vehicles 

Impacts of Shorter Perception-Reaction Time of 
Adapted Cruise Controlled Vehicles on Traffic 
Flow and Safety. — Shinya Kikuchi, Nobuhiro 
Uno, and Mitsura Tanaka; 129(2), 146-54 
(2003). 

Effect of Lane Width on Capacity under Mixed 
Traffic Conditions in India. — Satish Chandra 
and Upendra Kumar; 129(2), 155-60 (2003). 

Vehicle Detection Using Video Image Processing 
System: Evaluation of PEEK VideoTrak. — Ju- 
taek Oh and John D. Leonard, II; 129(4), 462-5 
(2003). 

Analytical Model to Determine the Influence of 
Horizontal Alignment of Two-Axle Heavy Ve- 


hicles on Upgrades. — Stergios Mavromatis and _ 


Basil Psarianos; 129(6), 583-9 (2003). 


Virginia 

Evaluating a Detection and Warning System to 
Deter No-Passing Zone Violations. — Jamal El 
Zarif, Antoine Hobeika, and Hesham Rakha; 
129(6), 590-9 (2003). 

Visibility 

Visibility Effectiveness of Hemisphere and Corner 
Cube Retroreflective Pavement Markers on 
Curved Roads. — Hsiang Yi Lee and Chi Yuang 
Yu; 129(1), 77-83 (2003). 

Warpage 

Model for Nonlinear Thermal Effect on Pavement 
Warping Stresses. — J. Zhang, T. F. Fwa, K. H. 
Tan, and X. P. Shi; 129(6), 695-702 (2003). 

Weather 

Relationships Among Urban Freeway Accidents, 
Traffic Flow, Weather, and Lighting Conditions. 
— Thomas F. Golob and Wilfred W. Recker; 
129(4), 342-53 (2003). 

Weight 

Falling Weight Deflectometer for Estimating Sub- 
grade Elastic Moduli. — Ashraf Rahim and K. 
P. George; 129(1), 100-7 (2003). 

Workspace 

Neuro-Fuzzy Logic Model for Freeway Work Zone 
Capacity Estimation. — Hojjat Adeli and 
Xiaomo Jiang; 129(5), 484-93 (2003). 

Radial Basis Function Neural Network for Work 
Zone Capacity and Queue Estimation. — Asim 
Karim and Hojjat Adeli; 129(5), 494-503 (2003). 

Guidelines for Estimating Capacity at Freeway Re- 
construction Zones. — Ahmed Al-Kaisy and 
Fred Hall; 129(5), 572-7 (2003). 


| 
724 / JOURNAL OF TRANSPORTATION ENGINEERING © ASCE /NOVEMBER/DECEMBER 2003 


2003 ANNUAL INDEX 


Abbas, Montasir M. 

On-Line Measure of Shockwaves for ITS 
Applications. — Montasir M. Abbas and Darcy 
Bullock; 129(1), 1-6 (2003). 

Abdulhai, Baher 

Reinforcement Learning for True Adaptive Traffic 
Signal Control. —Baher Abdulhai, Rob Pringle, 
and Grigoris J. Karakoulas; 129(3), 278-85 
(2003). 

Impact of Dynamic and Safety-Conscious Route 
Guidance on Accident Risk. —Baher Abdulhai 
and Horace Look; 129(4), 369-76 (2003). 


Abernethy, Bruce 

Review of Advanced Traveler Information Systems 
by Steve McQueen, Rick Schuman, and Kan 
Chen. — Bruce Abernethy; 129(2), 221 (2003). 

Adeli, Hojjat 

Fast Automatic Incident Detection on Urban and 
Rural Freeways Using Wavelet Energy 

Algorithm. — Asim Karim and Hojjat Adeli; 

129(1), 57-68 (2003). 

‘BR Model for Freeway Work Zone Traffic 
Management. — Asim Karim and Hojjat Adeli; 
129(2), 134-45 (2003). 

Freeway Work Zone Traffic Delay and Cost Opti- 
mization Model. —Xiaomo Jiang and Hojjat 
Adeli; 129(3), 230-41 (2003). 

Neuro-Fuzzy Logic Model for Freeway Work Zone 
Capacity Estimation. —Hojjat Adeli and 
Xiaomo Jiang; 129(5), 484-93 (2003). 

Radial Basis Function Neural Network for Work 
Zone Capacity and Queue Estimation. —Asim 
Karim and Hojjat Adeli; 129(5), 494-503 (2003). 

Ahn, Kyoung 

Closure to “Estimating Vehicle Fuel Consumption 
and Emissions based on Instantaneous Speed 
and Acceleration Levels” by Kyoung Ahn, 
Hesham Rakha, Antonio Trani, and Michel Van 
Aerde. —Hesham Rakha and Kyoung Ahn; 

129(5), 579-81 (2003). 

Akinci, Burcu 

Exploiting Motor Vehicle Information and Com- 
munications Technology for Transportation 
Engineering. — Burcu Akinci, Chris Hendrick- 
son, and Itir Karaesmen; 129(5), 469-74 (2003). 

Al-Kaisy, Ahmed 

Guidelines for Estimating Capacity at Freeway Re- 
construction Zones. —Ahmed Al-Kaisy and 
Fred Hall; 129(5), 572-7 (2003). 


Al-Qadi, Imad L. 

Optimization of Ground-Penetrating Radar Data to 
Predict Layer Thicknesses in Flexible 
Pavements. — Amara Loulizi, Imad L. Al-Qadi, 
and Samer Lahouar; 129(1), 93-9 (2003). 

Audino, Michael J. 

Airport Choice, Leakage, and Experience in 
Single-Airport Regions. —Yoshinori Suzuki, 
Michael R. Crum, and Michael J. Audino; 


129(2), 212-8 (2003). a 


Author Index 


Azari, Haleh 

Optimum Compaction Temperature for Modified 
Binders. — Haleh Azari, Richard H. McCuen, 
and Kevin D. Stuart; 129(5), 531-7 (2003). 

Bangera, Nitin U. 

Pavement Response and Rutting for Full-Scale and 
Scaled APT. — Amy Epps Martin, Lubinda F. 
Walubita, Fred Hugo, and Nitin U. Bangera; 
129(4), 451-61 (2003). 

Becnel, Byron 

Long-Term Performance of Stone Interlayer 
Pavement. — Hani Titi, Masood Rasoulian, 
Mark Martinez, Byron Becnel, and Gary Keel; 
129(2), 118-26 (2003). 

Beimborn, Edward A. 

Review of Transportation for Livable Cities by 
Vukan R. Vuchic. — Edward A. Beimborn; 
129(5), 582 (2003). 

Benedetto, A. 

Integrated Methodology for Design of Polluted 
Water Control System of Road Infrastructures 
for Environmental Protection. —A. Benedetto 
and C. Cosentino; 129(1), 84-92 (2003). 

Boukovalas, G. 

Dynamic Stiffness Modulus for Pavement Sub- 
grade Evaluation. —A. Loizos, G. Boukovalas, 
and A. Karlaftis; 129(4), 434-43 (2003). 

Bullock, Darcy 

On-Line Measure of Shockwaves for ITS 
Applications. — Montasir M. Abbas and Darcy 
Bullock; 129(1), 1-6 (2003). 

Burris, Mark W. 

Application of Variable Tolls on Congested Toll 
Road. — Mark W. Burris; 129(4), 354-61 
(2003). 

Chandra, Satish 


Effect of Lane Width on Capacity under Mixed | 


Traffic Conditions in India. —Satish Chandra 
and Upendra Kumar; 129(2), 155-60 (2003). 

Cheu, Ruey Long 

Estimating Total Distance for Hauling Import and 
Export Containers. —Ruey Long Cheu, Ek Peng 
Chew, and Chun Leong Wee; 129(3), 292-9 
(2003). 

Chew, Ek Peng 

Estimating Total Distance for Hauling Import and 
Export Containers. —Ruey Long Cheu, Ek Peng 
Chew, and Chun Leong Wee; 129(3), 292-9 
(2003). 

Chien, Steven I-Jy 

Dynamic Travel Time Prediction with Real-Time 
and Historic Data. —Steven I-Jy Chien and 
Chandra Mouly Kuchipudi; 129(6), 608-16 
(2003). 

Choi, Keechoo 

Evaluation of Value Pricing Using a Multiclass Dy- 
namic Network Model. —Rong He, Bin Ran, 
Keechoo Choi, and Alain L. Kornhauser; 129(6), 
617-24 (2003). 


Finite-Element Modeling of Skid Resistance Test. 
— Yurong Liu, T. F. Fwa, and Y. S. Choo; 129(3), 
316-21 (2003). 

Effect of Aggregate Spacing on Skid Resistance of 
Asphalt Pavement. — T. F. Fwa, Y. S. Choo, and 
Yurong Liu; 129(4), 420-6 (2003). 


Clark, Stephen 

Traffic Prediction Using Multivariate Nonparamet- 
ric Regression. — Stephen Clark; 129(2), 161-8 
(2003). 


Coifman, Benjamin 

Improved Vehicle Reidentification and Travel Time 
Measurement on Congested Freeways. — Ben- 
jamin Coifman and Edgar Ergueta; 129(5), 
475-83 (2003) 

Coleman, Fred, III 

Highway-Rail Quad Gate Operation Time by Sys- 
tem Simulation of Dynamic Dilemma Zone. — 


Young J. Moon and Fred Coleman, III; 129(3), 
253-61 (2003). 


Cosentino, C. 

Integrated Methodology for Design of Polluted 
Water Control System of Road Infrastructures 
for Environmental Protection. —A. Benedetto 
and C. Cosentino; 129(1), 84-92 (2003). 


Cosentino, Paul J. 

Analysis of Fiber Optic Traffic Sensors in Flexible 
Pavements. —Paul J. Cosentino, Wulf von Eck- 
roth, and Barry G. Grossman; 129(5), 549-57 
(2003). 


Crum, Michael R. 

Airport Choice, Leakage, and Experience in 
Single-Airport Regions. —Yoshinori Suzuki, 
Michael R. Crum, and Michael J. Audino; 

—-129(2), 212-8 (2003). 


Deleur, Paul 

Estimating Safety Benefits of Road Improvements: 
Case Based Approach. —Fred Lin, Tarek Sayed, 
and Paul Deleur; 129(4), 385-91 (2003). 


de Oliveira, Marcelo G. Simas 

Determining Traffic Stream Impacts of Radar De- 
tectors Using Microscopic Simulation. 
—Marcelo G. Simas de Oliveira, Billy Williams, 
and John D. Leonard, II; 129(1), 7-15 (2003). 

Ding, Yonglian 

Impact of Stops on Vehicle Fuel Consumption and 
Emissions. —Hesham Rakha and Yonglian 
Ding; 129(1), 23-32 (2003). 

Easa, S. M. 

Effect of Vertical Alignment on Driver Perception 
of Horizontal Curves. —Y. Hassan and S. M. 
Easa; 129(4), 399-407 (2003). 

Easa, Said M. 

Distributing Superelevation to Maximize Highway 
Design Consistency. —Said M. Easa; 129(2), 
127-33 (2003). 


JOURNAL OF TRANSPORTATION ENGINEERING © ASCE / NOVEMBER/DECEMBER 2063 / 725 


= 
2 
; 
é 
: 
4 
Rig 
358 
| 
on 
— 
~ 


Elefteriadou, Lily 
Using Fuzzy Clustering of User ecillaiek to De- 
fine Levels of Service at Signalized 
Intersections. — Fang Clara Fang, Lily Elefte- 
riadou, Kelly Klaver Pecheux, and Martin T. 
Pietrucha; 129(6), 657-63 (2003). 
EI Zarif, Jamal 
Evaluating a Detection and Warning System to 
Deter No-Passing Zone Violations. — Jamal El 
Zarif, Antoine Hobeika, and Hesham Rakha; 
7 129(6), 590-9 (2003). 
Epps Martin, A 
Use of the Asphalt Pavement Analyzer and Re- 
peated Simple Shear Test at Constant Height to 
ce Augment Superpave Volumetric Mix Design. — 
__ A. Epps Martin and Dae-Wook Park; 129(5), 
§22-30 (2003). 


Epps Martin, Amy 

Pavement Response and Rutting for Full-Scale and 

7 Scaled APT. — Amy Epps Martin, Lubinda F. 
Walubita, Fred Hugo, and Nitin U. Bangera; 
129(4), 451-61 (2003). 


Ergueta, Edgar 

Improved Vehicle Reidentification and Travel Time 

Measurement — on Congested Freeways. 
or —Benjamin Coifman and Edgar Ergueta; 
475-83 (2003). 


Fang, Fang Clara 
Using Fuzzy Clustering of User Perception to De- 
fine Levels of Service at Signalized 
Intersections. — Fang Clara Fang, Lily Elefte- 
- riadou, Kelly Klaver Pecheux, and Martin T. 
Pietrucha; 129(6), 657-63 (2003). 


Fwa, T. F. 

Finite-Element Modeling of Skid Resistance Test. 
—yYurong Liu, T. F. Fwa, and Y. S. Choo; 129(3), 
316-21 (2003). 


Effect of Aggregate Spacing on Skid Resistance of 


Asphalt Pavement. —T. F. Fwa, Y. S. Choo, and 
Yurong Liu; 129(4), 420-6 (2003). 

Model for Nonlinear Thermal Effect on Pavement 
Warping Stresses. —J. Zhang, T. F. Fwa, K. H. 
Tan, and X. P. Shi; 129(6), 695-702 (2003). 

Fwa, Tien-Fang 

Clogging Evaluation of Permeable Bases. 


—Siew-Ann Tan, Tien-Fang Fwa, and Chong- 
Teng Han; 129(3), 309-15 (2003). 


Gadallah, Ahmed Atef 
Comparative Analysis of Using AASHTO and 


WESDEF Approaches in Back-calculation of 


Pavement Layer Moduli. —Hossam F. Hassan, 
Ragab M. Mousa, and Ahmed Atef Gadallah; 
129(3), 322-9 (2003). 


Gayathri, V. 
__ Factors Influencing the Strength of Cement Fly Ash 
Base Courses. —Shenbaga R. Kaniraj and V. 
i Gayathri; 129(5), 538-48 (2003). 


Y.E. 


Network Reserve Capacity under Influence of 


Traveler Information. —Y. E. Ge, H. M. Zhang, 
and William H. K. Lam; 129(3), 262-70 (2003). 
George, K. P. 
Falling Weight Deflectometer for Estimating Sub- 
grade Elastic Moduli. —Ashraf Rahim and K. P. 
George; 129(1), 100-7 (2003). 


726 / JOURNAL OF TRANSPORTATION ENGINEERING © ASCE / NOVEMBER/DECEMBER 2003 


Goktepe, A. Burak 

Method for Balancing Cut-Fill and Minimizing the 
Amount of Earthwork in the Geometric Design 
of Highways. — A. Burak Goktepe and A. Hilmi 
Lav; 129(5), 564-71 (2003). 

Golias, John C. 

Examining Sensitivity of Impact of Taxi Traffic on 
Capacity and Delays at Urban Road Sections. — 
John C. Golias; 129(3), 286-91 (2003). 

Golob, Thomas F. 

Relationships Among Urban Freeway Accidents, 
Traffic Flow, Weather, and Lighting Conditions. 
— Thomas F. Golob and Wilfred W. Recker; 
129(4), 342-53 (2003). 

Grossman, Barry G. 

Analysis of Fiber Optic Traffic Sensors in Flexible 
Pavements. — Paul J. Cosentino, Wulf von Eck- 
roth, and Barry G. Grossman; 129(5), 549-57 
(2003). 

Guo, Edward H. 

Proof and Comments on Extensively Used As- 
sumption in PCC Pavement Analysis and 
Evaluation. — Edward H. Guo; 129(2), 219-20 
(2003). 

Haas, Carl T. 

Performance Comparison of Automatic Vehicle 
Identification and Inductive Loop Traffic Detec- 
tors for Incident Detection. —Joseph A. Khoury, 
Carl T. Haas, Hani Mahmassani, Haitham Log- 
man, and Tom Rioux; 129(6), 600-7 (2003). 

Hall, Fred 

Guidelines for Estimating Capacity at Freeway Re- 
construction Zones. —Ahmed Al-Kaisy and 
Fred Hall; 129(5), 572-7 (2003). 

Han, Chong-Teng 

Clogging Evaluation of Permeable Bases. 
—Siew-Ann Tan, Tien-Fang Fwa, and Chong- 
Teng Han; 129(3), 309-15 (2003). 

Hancock, Jeffrey 

Cross Tensioned Concrete Pavement. —Mustaque 
Hossain, Jeffrey Hancock, and Zhong Wu; 
129(4), 427-33 (2003). 

Handy, Susan 

Frontage Roads: Assessment of Legal Issues, De- 
sign Decisions, Costs, Operations, and Land- 
Development Differences. —Kara M. Kockel- 
man, Randy Machemehl, Aaron W. Overman, 
Jacob Sesker, Marwan Madi, Jean (Jenny) Peter- 
man, and Susan Handy; 129(3), 242-52 (2003). 

Hassan, Hossam F. 

Comparative Analysis of Using AASHTO and 


WESDEF Approaches in Back-calculation of 


Pavement Layer Moduli. —Hossam F. Hassan, 
Ragab M. Mousa, and Ahmed Atef Gadallah; 
129(3), 322-9 (2003). 

Hassan, Y. 

Effect of Vertical Alignment on Driver Perception 
of Horizontal Curves. —Y. Hassan and S. M. 
Easa; 129(4), 399-407 (2003). 

He, Rong 

Evaluation of Value Pricing Using a Multiclass Dy- 
namic Network Model. —Rong He, Bin Ran, 
Keechoo Choi, and Alain L. Kornhauser; 129(6), 
617-24 (2003). 

Hellinga, Bruce 

Application of System Dynamics in Car-Following 
Models. —Arif Mehmood, Frank Saccomanno, 
and Bruce Hellinga; 129(6), 625-34 (2003). 


Hendrickson, Chris 

Exploiting Motor Vehicle Information and Com- 
munications Technology for Transportation 
Engineering. — Burcu Akinci, Chris Hendrick- 
son, and Itir Karaesmen; 129(5), 469-74 (2003). 


Hobeika, Antoine 
Evaluating a Detection and Warning System to 
Deter No-Passing Zone Violations. — Jamal El 
Zarif, Antoine Hobeika, and Hesham Rakha; 


129(6), 590-9 (2003). 
Hoel, Lester A. 
Modeling and Forecasting Vehicular Traffic Flow 
as a Seasonal ARIMA Process: Theoretical Basis 


and Empirical Results. — Billy M. Williams and 
Lester A. Hoel; 129(6), 664-72 (2003). 


Hossain, Mustaque 7 

Cross Tensioned Concrete Pavement. — Mustaque 
Hossain, Jeffrey Hancock, and Zhong Wu; 
129(4), 427-33 (2003). 


Hounsell, N. B. 

Simulating the Impacts of Strong Bus Priority 
Measures. — B. J. Waterson, B. Rajbhandari, 
and N. B. Hounsell; 129(6), 642-7 (2003). 


Hudson, W. Ronald 

Empirical-Mechanistic Method Based Stochastic 
Modeling of Fatigue Damage to Predict Flexible 
Pavement Cracking for Transportation Infra- 
structure Management. —Lu Sun, W. Ronald 
Hudson, and Zhanming Zhang; 129(2), 109- 9-17 
(2003). 


Hugo, Fred 

Pavement Response and Rutting for Full-Scale and. 
Scaled APT. —Amy Epps Martin, Lubinda F. 
Walubita, Fred Hugo, and Nitin U. Bangera; 
129(4), 451-61 (2003). 


Ieda, Hitoshi 

Estimating Rear-End hacia Probabilities at Sig- 
nalized Intersections: Occurrence-Mechanism 
Approach. — Yinhai Wang, Hitoshi Ieda, and 
Fred Meanering; 129(4), 377-84 (2003). 


Jang, Tae Youn 

Causal Relationship Among Travel Mode, Activity, 
and Travel Patterns. —Tae Youn Jang; 129(1), 
16-22 (2003). 


Jha, Manoj K. 

Criteria-Based Decision Support System for Se- 
lecting Highway Alignments. —Manoj K. Jha; 
129(1), 33-41 (2003). 


Jiang, Xiaomo 

Freeway Work Zone Traffic Delay and Cost Opti- 
mization Model. —Xiaomo Jiang and Hojjat 
Adeli; 129(3), 230-41 (2003). 

Neuro-Fuzzy Logic Model for Freeway Work Zone 
Capacity Estimation. —Hojjat Adeli and 
Xiaomo Jiang; 129(5), 484-93 (2003). 

Kaniraj, Shenbaga R. 

Factors Influencing the Strength of Cement Fly Ash 
Base Courses. —Shenbaga R. Kaniraj and V. 
Gayathri; 129(5), 538-48 (2003). 


Karaesmen, itir 

Exploiting Motor Vehicle Information and Com- 
munications Technology for Transportation 
Engineering. — Burcu Akinci, Chris Hendrick- 
son, and Itir Karaesmen; 129(5), 469-74 (2003). 


| 
| 
| 
| 
| 
ey 
| 
| 
| 
| 
| 
| 


Mahmassani; 129(2), 203-11 (2003). 


Karakoulas, Grigoris J. 

Reinforcement Learning for True Adaptive Traffic 
Signal Control. — Baher Abdulhai, Rob Pringle, 
and Grigoris J. Karakoulas; 129(3), 278-85 
(2003). 

Karim, Asim 

Fast Automatic Incident Detection on Urban and 
Rural Freeways Using Wavelet Energy 
Algorithm. — Asim Karim and Hojjat Adeli; 
129(1), 57-68 (2003). 

CBR Model for Freeway Work Zone Traffic 
Management. — Asim Karim and Hojjat Adeli; 
129(2), 134-45 (2003). 

Radial Basis Function Neural Network for Work 
Zone Capacity and Queue Estimation. — Asim 
Karim and Hojjat Adeli; 129(5), 494-503 (2003). 

Karlaftis, A. 

Dynamic Stiffness Modulus for Pavement Sub- 
grade Evaluation. — A. Loizos, G. Boukovalas, 
and A. Karlaftis; 129(4), 434-43 (2003). 


Kaysi, Isam A. 

Hot Spot Management Benefits: Robustness Analy- 
_ sis for a Congested Developing City. — Isam A. 
_ Kaysi, Mohamed S. Moghrabi, and Hani S. 


Keel, Gary 

Long-Term Performance of Stone Interlayer 
Pavement. — Hani Titi, Masood Rasoulian, 
Mark Martinez, Byron Becnel, and Gary Keel; 
129(2), 118-26 (2003). 


Khoury, Joseph A. 
Performance Comparison of Automatic Vehicle 
Identification and Inductive Loop Traffic Detec- 
tors for Incident Detection. —Joseph A. Khoury, 
_ Cari T. Haas, Hani Mahmassani, Haitham Log- 
_ man, and Tom Rioux; 129(6), 600-7 (2003). 
Kikuchi, Shinya 
Impacts of Shorter Perception-Reaction Time of 
Adapted Cruise Controlled Vehicles on Traffic 
Flow and Safety. —Shinya Kikuchi, Nobuhiro 
Uno, and Mitsura Tanaka; 129(2), 146-54 
(2003). 


Kockelman, Kara M. 

Frontage Roads: Assessment of Legal Issues, De- 
sign Decisions, Costs, Operations, and Land- 
Development Differences. —Kara M. Kockel- 

man, Randy Machemehl, Aaron W. Overman, 
_ Jacob Sesker, Marwan Madi, Jean (Jenny) Peter- 
~ man, and Susan Handy; 129(3), 242-52 (2003). 


Kornhauser, Alain L. 

Evaluation of Value Pricing Using a Multiclass Dy- 
namic Network Model. —Rong He, Bin Ran, 
Keechoo Choi, and Alain L. Kornhauser; 129(6), 

617-24 (2003). 


Krishna Rao, K. V. 

Travel Characteristics of Commuters Accessing 
Transit: Case Study. —Rajat Rastogi and K. V. 
Krishna Rao; 129(6), 684-94 (2003). 

Kuchipudi, Chandra Mouly 

Dynamic Travel Time Prediction with Real-Time 
and Historic Data. —Steven I-Jy Chien and 
Chandra Mouly Kuchipudi; 129(6), 608-16 
(2003) 

Kumar, Upendra 

Effect of Lane Width on Capacity under Mixed 
Traffic Conditions in India. —Satish Chandra 
and Upendra Kumar; 129(2), 155-60 (2003). 


2 


Labi, Samuel 

Measures of Short-Term Effectiveness of Highway 
Pavement Maintenance. — Samuel Labi and 
Kumares C. Sinha; 129(6), 673-83 (2003). 


Lahouar, Samer 

Optimization of Ground-Penetrating Radar Data to 
Predict Layer Thicknesses in Flexible 
Pavements. — Amara Loulizi, Imad L. Al-Qadi, 
and Samer Lahouar; 129(1), 93-9 (2003). 


Lam, William H. K. 

Levels of Service for Stairway in Hong Kong Un- 
derground Stations. — Jodie Y. S. Lee and Will- 
iam H. K. Lam; 129(2), 196-202 (2003). 

Network Reserve Capacity under Influence of 
Traveler Information. — Y. E. Ge, H. M. Zhang, 
and William H. K. Lam; 129(3), 262-70 (2003). 

Comparison of Four Modeiing Techniques for 
Short-Term AADT Forecasting in Hong Kong. 
— Y. F. Tang, William H. K. Lam, and Pan L. 
P. Ng; 129(3), 271-7 (2003). 


Lan, Chang-Jen 

Truck Speed Profile Models for Critical Length of 
Grade. —Chang-Jen Lan and Monica 
Menendez; 129(4), 408-19 (2003). 

Lav, A. Hilmi 

Method for Balancing Cut-Fill and Minimizing the 
Amount of Earthwork in the Geometric Design 
of Highways. —A. Burak Goktepe and A. Hilmi 
Lav; 129(5), 564-71 (2003). 

Lazar, Sitvanit Shmueli 

Critical Gap as a Function of Waiting Time in De- 
termining Roundabout Capacity. —Abishai 
Polus, Sitvanit Shmueli Lazar, and Moshe 
Livneh; 129(5), 504-9 (2003). 


Lee, Hsiang Yi 

Visibility Effectiveness of Hemisphere and Corner 
Cube Retroreflective Pavement Markers on 
Curved Roads. —Hsiang Yi Lee and Chi Yuang 
Yu; 129(1), 77-83 (2003). 


Lee, Jodie Y. S. 

Levels of Service for Stairway in Hong Kong Un- 
derground Stations. —Jodie Y. S. Lee and Wil- 
liam H. K. Lam; 129(2), 196-202 (2003). 


Lee, Seung Woo 

Effects of Excessive Pavement Joint Opening and 
Freezing on Sealants. —Seung Woo Lee and 
Shelley M. Stoffels; 129(4), 444-50 (2003). 


Leonard, John D., Il 

Determining Traffic Stream Impacts of Radar De- 
tectors Using Microscopic Simulation. 
—Marcelo G. Simas de Oliveira, Billy Williams, 
and John D. Leonard, II; 129(1), 7-15 (2003). 

Vehicle Detection Using Video Image Processing 
System: Evaluation of PEEK VideoTrak. 
—Jutaek Oh and John D. Leonard, II; 129(4), 
462-5 (2003). 


Lin, Fred 

Estimating Safety Benefits of Road Improvements: 
Case Based Approach. —Fred Lin, Tarek Sayed, 
and Paul Deleur; 129(4), 385-91 (2003). 

Liu, Yurong 

Finite-Element Modeling of Skid Resistance Test. 
—Yurong Liu, T. F. Fwa, and Y. S. Choo; 129(3), 
316-21 (2003). 

Effect of Aggregate Spacing on Skid Resistance of 
Asphalt Pavement. —T. F. Fwa, Y. S. Choo, and 
Yurong Liu; 129(4), 420-6 (2003). 


Livneh, Moshe 

Critical Gap as a Function of Waiting Time in De- 
termining Roundabout Capacity. —- Abishai 
Polus, Sitvanit Shmueli Lazar, and Moshe 
Livneh; 129(5), 504-9 (2003). 


Logman, Haitham 

Performance Comparison of Automatic Vehicle 
Identification and Inductive Loop Traffic Detec- 
tors for Incident Detection. — Joseph A. Khoury, 
Carl T. Haas, Hani Mahmassani, Haitham Log- 
man, and Tom Rioux; 129(6), 600-7 (2003). 

Loizos, A. 

Dynamic Stiffness Modulus for Pavement Sub- 
grade Evaluation. — A. Loizos, G. Boukovalas, 
and A. Karlaftis; 129(4), 434-43 (2003). 


Look, Horace 

Impact of Dynamic and Safety-Conscious Route 
Guidance on Accident Risk. — Baher Abdulhai 
and Horace Look; 129(4), 369-76 (2003). 


Loulizi, Amara 

Optimization of Ground-Penetrating Radar Data to 
Predict Layer Thicknesses in Flexible 
Pavements. — Amara Loulizi, Imad L. Al-Qadi, 
and Samer Lahouar; 129(1), 93-9 (2003). 


Lovell, David J. 

Optimal Time Transfer in Bus Transit Route Net- 
work Design Using a Genetic Algorithm. 
—Somnuk Ngamchai and David J. Lovell; 
129(5), 510-21 (2003). 


Luk, James Y. K. 

Comparing Driver Information Systems in a Dy- 
namic Modeling Framework. —James Y. K. Luk 
and Chao Yang; 129(1), 42-50 (2003). 


Lum, K. M. 

Impacts of Red Light Camera on Violation 
Characteristics. — K. M. Lum and Y. D. Wong: 
129(6), 648-56 (2003). 


Machemehl, Randy 

Frontage Roads: Assessment of Legal Issues, De- 
sign Decisions, Costs, Operations, and Land- 
Development Differences. —Kara M. Kockel- 
man, Randy Machemehl, Aaron W. Overman, 
Jacob Sesker, Marwan Madi, Jean (Jenny) Peter- 
man, and Susan Handy; 129(3), 242-52 (2003). 


Madanat, Samer M. 

Incremental Nonlinear Model for Predicting Pave- 
ment Serviceability. —Jorge A. Prozzi and 
Samer M. Madanat; 129(6), 635-41 (2003). 


Madi, Marwan 

Frontage Roads: Assessment of Legal Issues, De- 
sign Decisions, Costs, Operations, and Land- 
Development Differences. —Kara M. Kockel- 
man, Randy Machemehl, Aaron W. Overman, 
Jacob Sesker, Marwan Madi, Jean (Jenny) Peter- 
man, and Susan Handy; 129(3), 242-52 (2003). 

Mahmassani, Hani 

Performance Comparison of Automatic Vehicle 
Identification and Inductive Loop Traffic Detec- 
tors for Incident Detection. —Joseph A. Khoury, 
Carl T. Haas, Hani Mahmassani, Haitham Log- 
man, and Tom Rioux; 129(6), 600-7 (2003). 


Mahmassani, Hani S. 

Hot Spot Management Benefits: Robustness Analy- 
sis for a Congested Developing City. —Isam A. 
Kaysi, Mohamed S. Moghrabi, and Hani S. 
Mahmassani; 129(2), 203-11 (2003). 


JOURNAL OF TRANSPORTATION ENGINEERING © ASCE / NOVEMBER/DECEMBER 2003 / 727 


x. 

ee 
ABS, 

= 

bid 

H 

i 
j 

| 

: 

3 


a 


sacl 728 / JOURNAL OF TRANSPORTATION ENGINEERING © ASCE / NOVEMBER/DECEMBER 2003 


s tem Simulation of Dynamic Dilemma Zone. 
—yYoung J. Moon and Fred Coleman, III; 


129(3), 253-61 (2003). 


Estimating Rear-End Accident Probabilities at Sig- 
nalized Intersections: Occurrence-Mechanism 
Approach. — Yinhai Wang, Hitoshi Ieda, and 
Fred Mannering; 129(4), 377-84 (2003). 

Martinez, Mark 

Long-Term Performance of Stone Interlayer 
Pavement. — Hani Titi, Masood Rasoulian, 
Mark Martinez, Byron Becnel, and Gary Keel; 
129(2), 118-26 (2003). 


Mavromatis, Stergios 

Analytical Model to Determine the Influence of 
Horizontal Alignment of Two-Axle Heavy Ve- 
hicles on Upgrades. — Stergios Mavromatis and 
Basil Psarianos; 129(6), 583-9 (2003). 

McCuen, Richard H. 

Optimum Compaction Temperature for Modified 
Binders. — Haleh Azari, Richard H. McCuen, 
and Kevin D. Stuart; 129(5), 531-7 (2003). 

Mehmood, Arif 

Application of System Dynamics in Car-Following 
Models. — Arif Mehmood, Frank Saccomanno, 
and Bruce Heilinga; 129(6), 625-34 (2003). 


Menendez, Monica 

Truck Speed Profile Models for Critical Length of 
Grade. —Chang-Jen Lan and Monica 
Menendez; 129(4), 408-19 (2003). 

Minocha, Vijay K. 

Discussion of “Estimating Vehicle Fuel Consump- 
tion and Emissions Based on Instantaneous 
Speed and Acceleration Levels” by Kyoung 
Ahn, Hesham Rakha, Antonio Trani, and Michel 
Van Aerde. —Vijay K. Minocha and Gaurav 
Saini; 129(5), 578-9 (2003). 

Moghrabi, Mohamed S. 

Hot Spot Management Benefits: Robustness Analy- 
sis for a Congested Developing City. —Isam A. 
Kaysi, Mohamed S. Moghrabi, and Hani S. 
Mahmassani; 129(2), 203-11 (2003). 

Mohan, S. 

Transit Route Network Design Using Frequency 
Coded Genetic Algorithm. —V. M. Tom and S. 
Mohan; 129(2), 186-95 (2003). 


Moon, Young J. 
Highway-Rail Quad Gate Operation Time by Sys- 


Mousa, Ragab M. 

Simulation Modeling and Variability Assessment 
of Delays at Traffic Signals. —Ragab M. Mousa; 
129(2), 177-85 (2003). 

Comparative Analysis of Using AASHTO and 

= WESDEF Approaches in Back-calculation of 

Pavement Layer Moduli. —Hossam F. Hassan, 


_ _Ragab M. Mousa, and Ahmed Atef Gadallah; 


129(3), 322-9 (2003). 


Mussa, Renatus 

Proposed Methodology of Optimizing Transition- 
ing Between Time-of-Day Timing Plans. 
—Renatus Mussa and Majura Selekwa; 129(4), 
392-8 (2003). 


Ng, Pan L. P. 

Comparison of Four Modeling Techniques for 
Short-Term AADT Forecasting in Hong Kong. 
—Y. F. Tang, William H. K. Lam, and Pan L. P. 
Ng; 129(3), 271-7 (2003). 


Ngamchai, Somnuk 

Optimal Time Transfer in Bus Transit Route Net- 
work Design Using a Genetic Algorithm. — 
Somnuk Ngamchai and David J. Lovell; 129(5), 
510-21 (2003). 

Nihan, Nancy L. 

Can Single-Loop Detectors Do the Work of Dual- 
Loop Detectors? — Yinhai Wang and Nancy L. 
Nihan; 129(2), 169-76 (2003). 

Oh, Jutaek 

Vehicle Detection Using Video Image Processing 
System: Evaluation of PEEK VideoTrak. — Ju- 
taek Oh and John D. Leonard, II; 129(4), 462-5 
(2003). 


Overman, Aaron W. 

Frontage Roads: Assessment of Legal Issues, De- 
sign Decisions, Costs, Operations, and Land- 
Development Differences. — Kara M. Kockel- 
man, Randy Machemehl, Aaron W. Overman, 
Jacob Sesker, Marwan Madi, Jean (Jenny) Peter- 
man, and Susan Handy; 129(3), 242-52 (2003). 


Painter, David E. 
Paving Machine Improvements. 
Painter; 129(4), 466-7 (2003). 


Park, Dae-Wook 

Use of the Asphalt Pavement Analyzer and Re- 
peated Simple Shear Test at Constant Height to 
Augment Superpave Volumetric Mix Design. 
—A. Epps Martin and Dae-Wook Park; 129(5), 
522-30 (2003). 


Park, Taesoon 

Application of Construction and Building Debris as 
Base and Subbase Materials in Rigid Pavement. 
—Taesoon Park; 129(5), 558-63 (2003). 


—David E. 


Pecheux, Kelly Klaver 

Using Fuzzy Clustering of User Perception to De- 
fine Levels of Service at Signalized 
Intersections. — Fang Clara Fang, Lily Elefte- 
riadou, Kelly Klaver Pecheux, and Martin T. 
Pietrucha; 129(6), 657-63 (2003). 


Peterman, Jean (Jenny) 

Frontage Roads: Assessment of Legal Issues, De- 
sign Decisions, Costs, Operations, and Land- 
Development Differences. —Kara M. Kockel- 
man, Randy Machemehl, Aaron W. Overman, 
Jacob Sesker, Marwan Madi, Jean (Jenny) Peter- 
man, and Susan Handy; 129(3), 242-52 (2003). 


Pietrucha, Martin T. 

Using Fuzzy Clustering of User Perception to De- 
fine Levels of Service at Signalized 
Intersections. — Fang Clara Fang, Lily Elefte- 
riadou, Kelly Klaver Pecheux, and Martin T. 
Pietrucha; 129(6), 657-63 (2003). 


Polus, Abishai 

Critical Gap as a Function of Waiting Time in De- 
termining Roundabout Capacity. —Abishai 
Polus, Sitvanit Shmueli Lazar, and Moshe 
Livneh; 129(5), 504-9 (2003). 


Pringle, Rob 

Reinforcement Learning for True Adaptive Traffic 
Signal Control. —Baher Abdulhai, Rob Pringle, 
and Grigoris J. Karakoulas; 129(3), 278-85 
(2003). 


Prozzi, Jorge A. 

Incremental Nonlinear Model for Predicting Pave- 
ment Serviceability. —Jorge A. Prozzi and 
Samer M. Madanat; 129(6), 635-41 (2003). 


Psarianos, Basil 4 

Analytical Model to Determine the Influence of 
Horizontal Alignment of Two-Axle Heavy Ve- 
hicles on Upgrades. — Stergios Mavromatis and 
Basil Psarianos; 129(6), 583-9 (2003). 


Qin, Ling 

Characterization of Freeway Capacity Reduction 
Resulting from Traffic Accidents. — Brian L. 
Smith, Ling Qin, and Ramkumar 
Venkatanarayana; 129(4), 362-8 (2003). 


Rahim, Ashraf 

Falling Weight Deflectometer for Estimating Sub- 
grade Elastic Moduli. — Ashraf Rahim and K. 
P. George; 129(1), 100-7 (2003). 


Rajbhandari, B. 

Simulating the Impacts of Strong Bus Priority 
Measures. — B. J. Waterson, B. Rajbhandari, 
and N. B. Hounsell; 129(6), 642-7 (2003). 


Rakha, Hesham 

Impact of Stops on Vehicle Fuel Consumption and 
Emissions. — Hesham Rakha and Yonglian 
Ding; 129(1), 23-32 (2003). 

Closure to “Estimating Vehicle Fuel Consumption 
and Emissions based on Instantaneous Speed 
and Acceleration Levels’ by Kyoung Ahn, 
Hesham Rakha, Antonio Trani, and Michel Van 
Aerde. —Hesham Rakha and Kyoung Ahn; 
129(5), 579-81 (2003). 

Evaluating a Detection and Warning System to 
Deter No-Passing Zone Violations. —Jamal El 
Zarif, Antoine Hobeika, and Hesham Rakha; 
129(6), 590-9 (2003). 

Ran, Bin 

Evaluation of Value Pricing Using a Multiclass Dy- 
namic Network Model. —Rong He, Bin Ran, 
Keechoo Choi, and Alain L. Kornhauser; 129(6), 
617-24 (2003). 


Rasoulian, Masood 

Long-Term Performance of Stone  Interlayer 
Pavement. — Hani Titi, Masood Rasoulian, 
Mark Martinez, Byron Becnel, and Gary Keel; 
129(2), 118-26 (2003). 


Rastogi, Rajat 

Travel Characteristics of Commuters Accessing 
Transit: Case Study. —Rajat Rastogi and K. V. 
Krishna Rao; 129(6), 684-94 (2003). 

Ray, Malcolm H. 

In-Service Performance Evaluation of Bullnose 
Median Barriers in lowa. —Malcolm H. Ray and 
Jennifer A. Weir; 129(1), 69-76 (2003). 


Recker, Wilfred W. 

Relationships Among Urban Freeway Accidents, 
Traffic Flow, Weather, and Lighting Conditions. 
—Thomas F. Golob and Wilfred W. Recker; 
129(4), 342-53 (2003). 


Rioux, Tom 

Performance Comparison of Automatic Vehicle 
Identification and Inductive Loop Traffic Detec- 
tors for Incident Detection. —Joseph A. Khoury, 
Carl T. Haas, Hani Mahmassani, Haitham Log- 
man, and Tom Rioux; 129(6), 600-7 (2003). 


Saccomanno, Frank 

Application of System Dynamics in Car-Following 
Models. —Arif Mehmood, Frank Saccomanno, 
and Bruce Hellinga; 129(6), 625-34 (2003). 


| 
aie 


Saini, Gaurav 
Discussion of “Estimating Vehicle Fuel Consump- 
tion and Emissions Based on Instantaneous 
Speed and Acceleration Levels” by Kyoung 
_ Ahn, Hesham Rakha, Antonio Trani, and Michel 
~ Van Aerde. — Vijay K. Minocha and Gaurav 
Saini; 129(5), 578-9 (2003). 


Sayed, Tarek 

Estimating Safety Benefits of Road Improvements: 
Case Based Approach. — Fred Lin, Tarek Sayed, 
and Paul Deleur; 129(4), 385-91 (2003). 


Scarino, John H. 
Reappraisal of Marston’s Formula. — John H. 
Scarino; 129(6), 703-12 (2003). 


Selekwa, Majura 

Proposed Methodology of Optimizing Transition- 
ing Between Time-of-Day Timing Plans. — 
Renatus Mussa and Majura Selekwa; 129(4), 

392-8 (2003). 


Sesker, Jacob 
Frontage Roads: Assessment of Legal Issues, De- 
Decisions, Costs, Operations, and Land- 


Development Differences. — Kara M. Kockel- 


man, Randy Machemehl, Aaron W. Overman, 
Jacob Sesker, Marwan Madi, Jean (Jenny) Peter- 
man, and Susan Handy; 129(3), 242-52 (2003). 


Shi, X. P. 

Model for Nonlinear Thermal Effect on Pavement 
Warping Stresses. —J. Zhang, T. F. Fwa, K. H. 
Tan, and X. P. Shi; 129(6), 695-702 (2003). 


Sinha, Kumares C. 

Sustainability and Urban Public Transportation. 
—Kumares C. Sinha; 129(4), 331-41 (2003). 
Measures of Short-Term Effectiveness of Highway 
Pavement Maintenance. —Samuel Labi and Ku- 

mares C. Sinha; 129(6), 673-83 (2003). 


Smith, Brian L. 

Freeway Traffic Flow Rate Measurement: Investi- 
gation into Impact of Measurement Time 
Interval. — Brian L. Smith and Jared M. Ulmer; 
129(3), 223-9 (2003). 

Characterization of Freeway Capacity Reduction 

- Resulting from Traffic Accidents. —Brian L. 

eA Smith, Ling Qin, and Ramkumar 
_Venkatanarayana; 129(4), 362-8 (2003). 


Stoffels, Shelley M. 


_ Effects of Excessive Pavement Joint Opening and 


Freezing on Sealants. —Seung Woo Lee and 
_ Shelley M. Stoffels; 129(4), 444-50 (2003). 


Stuart, Kevin D. 
Optimum Compaction Temperature for Modified 
Binders. — Haleh Azari, Richard H. McCuen, 
and Kevin D. Stuart; 129(5), 531-7 (2003). 


Sun, Lu 

Empirical-Mechanistic Method Based Stochastic 
Modeling of Fatigue Damage to Predict Flexible 
Pavement Cracking for Transportation Infra- 
structure Management. —Lu Sun, W. Ronald 
Hudson, and Zhanming Zhang; 129(2), 109-17 
(2003). 


Suzuki, Yoshinori 

Airport Choice, Leakage, and Experience in 
Single-Airport Regions. —Yoshinori Suzuki, 
Michael R. Crum, and Michael J. Audino; 
129(2), 212-8 (2003). 


> 


Tan, K. H. 

Model for Nonlinear Thermal Effect on Pavement 
Warping Stresses. — J. Zhang, T. F. Fwa, K. H. 
Tan, and X. P. Shi; 129(6), 695-702 (2003). 

Tan, Siew-Ann 

Clogging Evaluation of Permeable Bases. — Siew- 
Ann Tan, Tien-Fang Fwa, and Chong-Teng Han; 
129(3), 309-15 (2003). 

Tanaka, Mitsura 

Impacts of Shorter Perception-Reaction Time of 
Adapted Cruise Controlled Vehicles on Traffic 
Flow and Safety. — Shinya Kikuchi, Nobuhiro 
Uno, and Mitsura Tanaka; 129(2), 146-54 
(2003). 

Tang, Y. F. 

Comparison of Four Modeling Techniques for 
Short-Term AADT Forecasting in Hong Kong. 
— Y. F. Tang, William H. K. Lam, and Pan L. 
P. Ng; 129(3), 271-7 (2003). 

Thomas, Fridtjof 

Statistical Approach to Road Segmentation. — 
Fridtjof Thomas; 129(3), 300-8 (2003). 

Titi, Hani 

Long-Term Performance of Stone 
Pavement. — Hani Titi, Masood Rasoulian, 
Mark Martinez, Byron Becnel, and Gary Keel; 
129(2), 118-26 (2003). 

Tom, V. M. 

Transit Route Network Design Using Frequency 
Coded Genetic Algorithm. —V. M. Tom and S. 
Mohan; 129(2), 186-95 (2003). 

Ulmer, Jared M. 

Freeway Traffic Flow Rate Measurement: Investi- 
gation into Impact of Measurement Time 
Interval. — Brian L. Smith and Jared M. Ulmer; 
129(3), 223-9 (2003). 

Uno, Nobuhiro 

Impacts of Shorter Perception-Reaction Time of 
Adapted Cruise Controlled Vehicles on Traffic 
Flow and Safety. —Shinya Kikuchi, Nobuhiro 
Uno, and Mitsura Tanaka; 129(2), 146-54 
(2003). 

Venkatanarayana, Ramkumar 

Characterization of Freeway Capacity Reduction 
Resulting from Traffic Accidents. —Brian L. 
Smith, Ling Qin, and Ramkumar 
Venkatanarayana; 129(4), 362-8 (2003). 

Virkler, Mark R. 

Review of Bicycle and Pedestrian Transportation 
(FHwA-RD-99-198) by Jennifer L. Toole, Mar- 
tin T. Pietrucha, and Jeff Davis. —Mark R. 
Virkler; 129(4), 468 (2003). 

von Eckroth, Wuif 

Analysis of Fiber Optic Traffic Sensors in Flexible 
Pavements. —Paul J. Cosentino, Wulf von Eck- 
roth, and Barry G. Grossman; 129(5), 549-57 
(2003). 

Walubita, Lubinda F. 

Pavement Response and Rutting for Full-Scale and 
Scaled APT. —-Amy Epps Martin, Lubinda F. 
Walubita, Fred Hugo, and Nitin U. Bangera; 
129(4), 451-61 (2003). 

Wang, Yinhai 

Can Single-Loop Detectors Do the Work of Dual- 
Loop Detectors? —Yinhai Wang and Nancy L. 
Nihan; 129(2), 169-76 (2003). 

Estimating Rear-End Accident Probabilities at Sig- 
nalized Intersections: Occurrence-Mechanism 


Interlayer 


_ Approach. — Yinhai Wang, Hitoshi Ieda, and 
Fred Mannering; 129(4), 377-84 (2003). 
Waterson, B. J. 
Simulating the Impacts of Strong Bus Priority 
Measures. — B. J. Waterson, B. Rajbhandari, 
and N. B. Hounsell; 129(6), 642-7 (2003). 


Wee, Chun Leong 

Estimating Total Distance for Hauling Import and 
Export Containers. — Ruey Long Cheu, Ek 
Peng Chew, and Chun Leong Wee; 129(3), 292-9 
(2003). 


Weir, Jennifer A. 

In-Service Performance Evaluation of Bullnose 
Median Barriers in lowa. — Malcolm H. Ray 
and Jennifer A. Weir; 129(1), 69-76 (2003). 

Williams, Billy 

Determining Traffic Stream Impacts of Radar De- 
tectors Using Microscopic Simulation. — Mar- 
celo G. Simas de Oliveira, Billy Williams, and 
John D. Leonard, Il; 129(1), 7-15 (2003). 

Williams, Billy M. 

Modeling and Forecasting Vehicular Traffic Flow 
as a Seasonal ARIMA Process: Theoretical Basis 
and Empirical Results. —Billy M. Williams and 
Lester A. Hoel; 129(6), 664-72 (2003). 

Wong, Y. D. 

Impacts of Red Light Camera on Violation 
Characteristics. — K. M. Lum and Y. D. Wong; 
129(6), 648-56 (2003). 

Wu, Tongqiang 

Two-Phase Fluids Model for Freeway Traffic Flow 
and Its Application to Simulate Evolution of 
Solitons in Traffic. —Zuojin Zhu and Tonggiang 
Wu; 129(1), 51-6 (2003). 

Wu, Zhong 

Cross Tensioned Concrete Pavement. —Mustaque 
Hossain, Jeffrey Hancock, and Zhong Wu; 
129(4), 427-33 (2003). 

Yang, Chao 

Comparing Driver Information Systems in a Dy- 
namic Modeling Framework. —James Y. K. Luk 
and Chao Yang; 129(1), 42-50 (2003). 

Yu, Chi Yuang 

Visibility Effectiveness of Hemisphere and Corner 
Cube Retroreflective Pavement Markers on 
Curved Roads. —Hsiang Yi Lee and Chi Yuang 
Yu; 129(1), 77-83 (2003). 


Zhang, H. M. 

Network Reserve Capacity under Influence of 
Traveler Information. —Y. E. Ge, H. M. Zhang, 
and William H. K. Lam; 129(3), 262-70 (2003). 


Zhang, J. 

Model for Nonlinear Thermal Effect on Pavement 
Warping Stresses. —J. Zhang, T. F. Fwa, K. H. 
Tan, and X. P. Shi; 129(6), 695-702 (2003). 

Zhang, Zhanming 

Empirical-Mechanistic Method Based Stochastic 
Modeling of Fatigue Damage to Predict Flexible 
Pavement Cracking for Transportation Infra- 
structure Management. —Lu Sun, W. Ronald 
Hudson, and Zhanming Zhang; 129(2), 109-17 
(2003). 

Zhu, Zuojin 

Two-Phase Fluids Model for Freeway Traffic Flow 
and Its Application to Simulate Evolution of 
Solitons in Traffic. —Zuojin Zhu and Tonggiang 
Wu; 129(1), 51-6 (2003). 


| ad 


JOURNAL OF TRANSPORTATION ENGINEERING © ASCE / NOVEMBER/DECEMBER 2003 / 729 


| 
| 
iy 
| 
| 
| 
| 
| 
| 
| 
| 
| 
} 
| 
| | 
| 
| 


a Bat ena ms 
; Rubee Se) Wee eh, 
‘ aa ae arte ee 
eo Be Cees: 
; ee a ee Sab ots 
ao ees eee Pate as 
7 ee ee 5s epee ae he 
- tS eae Se aes ES ae Eoin ee fet pad nese ae tees oe ae soe pests : £5 ut Sy ea a: 
4 ae oe ee eaten ; Cree 508 Be ce ge ns 5 AA : 
Bint oe es ee en a Ss ee aoe SL ie ee aes ere Ey ve 6 ot al eh : 
a oe Bes cone ans ee nei ot See pve eee i es, ae i ee a ee “as 20g 
yc een tak ee © igen oe ce spp ti ee eee ae a. i eae Mas a eft aes “geal 
Pe ee Ra eae 2 Sib ee ere Fete Bea ee J ee ES eae ee ce eee Se 
: ee Ua mee Rare 5 es fee ey a ae et eens e, ed eee me 
on ts ial ue Dept 2c ee Teih) pease goa? Bee eS of eee eee ae ert ae More ee pene put: aed SS he ea ‘yes 
q ae i al. ae po meitene scat oe eae eo Lal Seaia eh oleae ee Shane Le OGRE ea a Bs 
By ee Se atta Gye ie ieee, See betes aay BSS? ee Sg Sipe oe ae eee Et ie ea eS ee S i pee RS Ai ewes 
Oa ee Bee Sees pas ana 2 ee hen 4 Se RS Baie 54 oe RS See ope io eR Peart pe ee ee es oe 
7 OL ae eee Bomprea nytt’ Toe See St ee Cae caer Sp Po ae Mey 28 OVE) ae eae 8 gees Cae Ps BES Er ay puiifee poe ee BO eam 
a ieee eS See ohne hy Gist ete Reece: i earns adie es Bc ay a fiw eae Sees fe Sea aes rae st ted Sige Nie ee ee | sae ce 
te 1 os ae eh, ieee wee teary Saat alias. Sees 2 oh ee ind eee Serer See ioe sake aes pease eae SIG sae ae 
} ay Pe Lah Geter bee aL aoe mre Peg fob ee Bick ae SN ects Pe a per Soe ele a Een eee ee ees RP es Te eek 
Ps Be ies Lies eer tees are Moat nen a es aoe a EY aS pe PAS tyes EES ge Ce Meee enero Re algae res Ee eet g Reine ‘So paeare as 
ies pha rae et rae AS bora ee Se tne Ute ey Be e eee ee cee Ge Re ee | tei Cree ag oe aoe Mest e350) wo8 
Bi : a ee pene aE Wega ey Eee bee on Bae come ae) PREIS Sores chien are oe ake re se ee res 
eee Ree. cE saa: a es rts, Bieter fae fo eee She eee Beek fee 
4 * ha a eee Rees: Celta rae Ran Se sa oe Selene tates ey Eee eee p pas Soa koe pe eis cutee eet 
tiers. ee Rea egies A ei potas ties 4 Pita SE ge hl Meee ts oH et 4 | ecu a Ey aan hair lae ie 2 eee ete wen) 
4 ike oe “aces eee peace eS lhe eens fee ake. 6) BAS es Bie Be es Meant Bes oie Tt Pian pete e Seca PE ts a es Pee ee State eee oee 
ais aS ee 5 eae ot ese ee eee ten) ete ge ae eee ee pore as Sta og Me See Se ee a es 
ES. ee 2 eo. ena Be aes een Ege A ene is ee ee ae 
; Ee oe at eae eae Bos eee PaenaeeaE ao Bova) teat ao RAE NS Ea rie ae a cer Oia aR aS eae eg Sean BS ae ae ETE aes cise 
7 Baer Bo Ct eked oe: ee ty ees aCe Peer es Ske ee PAC AD Or oma aol Seas sae fe eae pore iee aes et ok eerie pee 
ins is as Rog MET Bee Aaa pea fey ard pales tei te a Era eee sit a a ae Sereean ag THE see a5 Babee test 58 a a sire Sahat 4a nA Ret rae, Piven ae thes eee Phe 
§ : ue see ae et eis : neat eee He Peay eee ted ate ee ae ee eee eum ce ite Bers Asset A aa ee ars a Sete 
; Ree ee Oe eae geet aN ini i We a SE Miaxs Bee Leg adie tt Sigs ee Ree eran rap ete’ Be ee eee 
Rear ac es eee Oe eee as “astra Gore at Rie sane PORN Lape eked hh ie Gee er odes 2 ae Pace eee) Psst Seapets ree sea Se 1 eae es 
oe eae pene ee fi eeaue oe eee os ee a rod eed Le) CBee Ee SS : ee Sat era Fer a arte By Ree oes os Reg ia ee 
‘S <a foe pte: neopets ee : mee Se ogre eae ee eee ee Re 
Ba sa ae eS oe es Sgn ee. ee ae 2S ee age ee Se ae woo 
‘eee ee gets peters e eee es ee Dey eae iarigraen eta em cee pron anes aes ia oe ce ee i ee Ne 2 ena a Heo ee er Riiete iar os: 4 
Spent Be ae Ane ye pe Oe een aa cae ape 23 lee pais oan ae arse eaters St ae So tt Geen Fee a Betis hh a Bee eS 
ae perro fae tie ” Apee etl eens aneate ee ek ee eae Pag mn Det tee a ean se he et eee 2 Tees Nee eek eye ee orem pears Sees pe 
: at ee S88. ae eee eR as Tee aos Ret eeeoe pee ee ae. athe Treen Laver ee ae She ed es fe aa ak aes Bra. BORSA aoe de ae Cee Ge ee Sp oe ee 
- ieee cece Se ch ee ea Peas get es er ee ca ig ese ima Ong its aie: ee) Sale aS fe eh Gur scat Samet 5 Age aa PE ae pes Si eee eee ae 
ee Boe) Gaeta Late bea ee, ae a SETS An a cies let eae eerie, ay Be AEA Teg, Peerre: HOS Baie ae Sek Ser pie ere eae its Oe “Ase age 
2 ae See nT pt Poet So. aaa Bee Sree ee Ber wigs “bag Sona Des he eoreg See Nae tet? Pie oa oes Rea peg ey, “) Seater cages ag tears ee ees ae ks 
w : estas ae Mt SB bee pace ier tn SE oad gah eh get poy bit nay te Bene ea Sat ce, aa Bee eae. a Rea he ve Wee Sa aaa ay Shinar arte trae ee aso eo saaes se RS tie pix pies st ag 
a see aed ee nen ee ye ee 2 a ea asa Bre Aes: PEE ars Crear aa mes Ss Sy Ae San ott eee Eee Phare LS at oS eae Pe ecuser s oes a Sais e ee ieee ale Sete ye, Jer 
{ er ee BY ee - eee UGE es Peace ys Dp ae, eo ast See AM DS note Se ah eat. tna ee ie bance 9 Bene crete fist Aya pagent Beas Sone cha? cone ight og eee So Saat om ar 
7 : eg i ee anes Bee ean [ae ian ees pee Looe oo ae Se ee See I as ee ee o 
: gy ca ee Re Sine CE DT aN Be Too 58 ae ay) Serta ase aay Be cee ee Sigs weit See cas Peas ee ny sae ere ee on dete Nees 3k St AS ie ee tba 
a Si ne ‘ eed va neat eae orc Bec Lee 5 ES ek 2% Rae cre es rae ah Pee ee Reeaee es ie ere pom eac Cake haat tae Soke Dine se As ee ARE eg ee Ree Bete ee Ais “ERAS 
: [See oo ies oe BS CS Bore ee ooo aS ee hase 
. Ps ae rath gee tae eae pats Je cheat oe ay Sto Dae Be aa nee we See ea yi by Wes Oe Fe ae bea oe ae Araya ae re ie ah aaa oad hee ie tec ee Si rere 2 ei Be 
Bt Sue us Ses tame pg, ee eas ts Sars eg tee ee aay ee eee Late a. zt gee CSI a mink je tae Sires ate ee etter acs ea a 6 i ern ae 
: ey eee ee eee a om See oe ane es eo ey ee ek ee a =e oe ee 
eS le uefa ne Weer cae, Seas es eee ee ORS Sees SREP oat apatveas Gee Ue Seibae Re ee a ee De Pes ate Pe ot aes i a eae ae sii Sees 
. “ ¢ ae ihiea fe dot Akt acpaianr eke el geen nee Pais 2 nC peste ty ess Bias Biche ee ena ese ear enceeigy rn Eee RONG lade ae ges a ag Reet Sade Ste see pisae yee Obie ea a ee ie Sea voa solace = 2 ae pene 
Pith 2 eran ana oi ae ao pares CS i aomiares : ee : RiGee Gs ake ee ieee Sek fe era eee ote ape so geese Lae ee a 
ae se a peas a aoe FT ee ats ee st ae ie Rites eee isnot ee ae eG peta et, 2 Pots eer oa ee ee eels sor Sins Ae SS aie ‘ae Ep teae Bens oie 
2 Bete os caeeh tc See ee ee ms ee ee ee ees iret es ee ee eee 
Eger es Pace wee es RDS a ae ee aa hie ne aera SS ie Se ences Aa tes acest Rina Ree Peo RE TR a Neots ih ee nea Fee, er aN at bf ot Be Tae gos aN pea site fe ge vy fee Cer ee end Sepees ce peng eee Svar ers 5 Seah? 
wpe Bo HOR SS RA A 3» EE Ree ga Fe ey Be eee SAS, BES Bese Soe rs ene NG) ea Le Seer oes ie gma RO age Reis ee Diente aes Ege SNe ars ‘ 
ON: MTS ase ab heen ae aes epee oe tat Cheer oe Oe tape BR ahi 2 De ee Sa a eed REA es Seen Behe faa ears: oa pI a he. hay oo pe eee ee eee Breet en) Hees Soe ape ee oe 
E se eae Se ee SN ge SY Se aie Bees ono acnae Sees AS eee Gee Bova eet se ele ea st pee e ee ae item <Siaseee agit Frat gale ce Sell eee eer. 2 re Bg etre cere Aree ve eek hice 
ech tes RB NS os iO Sear Civ ae gee es oe - At ee ens Pei te a. BE re cies BORE ee Dap oe ae eae fone ene “fon FSGS eis Pte tien aoe ee Saar Sate %e i aa ani tat Ae ae ee cea chaetet 
fe aie te pee NGS cas Boon ye: SS NT Bi: 355 hy eee StS So peers Bese ae ie ie ee ee ene hop aes sayy Sere sia onto oo Sees ore Si eengetenr by. ge bee ee Wa ea EC ee Rhea ake fe oe Boe ph 
pling says Sel aad tebe, Oo ea eee Pe SR Ee ai epi GI ae eos ee oe Pe . as aS, ee eee oe teed Soe okie a Spaee es Been eee a ets erg el Be aa ceien eS i ‘oy 
BAN SE eS wath eee Ae ew: Simian sa oe ho aa ie Ce aaa eh ae Piece bor ery See es ie tg fa te. a erent Sata Pe eet hae tayo RS eee Pope see iss spss Seager as heh 
f dapeteainene ce ithe cite ees ere nome er tte a RG SS hae an nee uti eae eet tapas Be ae Soe eat ee SEE os pie Sipe < tae foes Sipe tee Dideas Fa ae Pee cer a See 2 eee 
: soars Bae Beth sere ae. LT aparece he GE sso Fae Be oe ae ee Se eis pie et Paes Rbewies Sore pate pes ee ; ser eae Repeats ee 8 Gh cate tm ted Re basen Selec tae * 
Te Rho eae eficn Ae NapaetY Sie nee ore SE tot sans ee Stee Bares ets Cae ees ce cee Get eae ae oe Sone Sa isa Sige eee ae Ee ee oan? Nt baa i egtd aricg es ert ele 
eR aig ee: eee ones ik 4 gS eee re rs Bere Ss sata Veo TET a are Be ena eae ae See PCE a eS ek i Shuman ey Bene ae i or ae ese wis sees Oot A aoe Rate fae ee ag ck ies 
ES ikea ot tre eA oem ARO att oo Be gar hee epee Perce cas Wah aOR Behe eR ere ue Cee a ee ee eee S i eas gS BAS et eR eh Oe Be eee a Sn Sten 
Tg e ae patent ss AV cuh cans ge . Shae pos OE A! aaatinn ies Stes ager ae Rie ks ete aes sabe a8 a sees gear: SRT ae Boge Sieh aes <a eRe tae “a eee datas pai te Bs FET al SS a eae SE 
ck Sy aa AIS a ae eae ae 3 eee fee gs Deere Bee 02 <, Gente +, SAN See Pare At ie oa ney ee Lee Seah cs eae ie ae ee Wa paar pr EN ie Sa eas DE a Nees be eee (petoatetons py ea ores iota Maes ete 
Soa meee es oe fs rae iuee RT a ee BAERGA 2S ee een soe x fea: i och oa ee eee poe eta OG ie Ga eS ‘ise 
ae ts ee ie eee oe Adan Se ELSA te ee atrget 5 RY a dae ek aris Seat te eoamn rear tb Ris ah te ne ab Riel reece et eee Seas Ses Naa Ca ake ae etre: aS Rien ne niga "ee eos es oe hans Bn A I a Pr arr 
aoe cams oer i, ek ericgé Sea ieottaes Sots ee ts rs Ree re ate Fike fey shay eeepc BST Reg Ereaee: iia ys SUN bay ies NC Peete eat Fag NNN fetes eee A pela [Saeko ts 
no ere a oa nine ee see Ba SPR lac agi hee N ee ore bie oa Bet Nets Speed eet ee Risa ae eats ics JS ae See pores eet ee oma. we La ee roel eg ees oe Pape os S aa rites < go Sa 
ois Scheer Pa we oi be ge eee ape ee ae or Bt le ae Ae ae a gee tiree ae “ce ga Cengage: Pitas eee er Omer Ly Gk he ea oan rales Slee cee Sie rye Na Sa ee Ee aaa a Pease Mer th 
bat SN a ae. Se gates oe Me ie ete e Ss Lea ie ie See ge ees Saari lke rs ane Sn ee Pee: att ave eee Sie aes SS eres Bee Bese i aes Paras aie ee Se pe, Saeed eee ee Usa seine. 
eat eareck ees sane Beg os Rae go rhea LEM Ee ee ee eras Beers betces. So So Ratcoeeey Meee ats oe mSuie fo, oe Stare ieee. ieee OE ie enh ee a ek poe se tae ear Sars Sytem 
Rib a Cape ees GSE aoe Sone: Noida e a i as Soe eee Se . ee erartG Meer eee Le: Rag Sars a eee ee 5 ae. ee ee oe eS sSeeten ia eh ge ee asians Ga es Ee aa ere 
pi deere ces thr see corn hp eke? Wr mens col gne ae ose’ Re eee Re cae La Reo ee <2 eee Rare sa votea tie Ave sae cetneene Sep gee Piste tS gee fc ee ee Ales 
ay ieedcne ee iis pele en eae ee ad Rie eS eh ee Sige Gane Scr cd Gane Hes pee ae Be eee Sas ooaee its nes Secs SS cgpasenes Coats 
wg OS pe Race oats tues a Peewee See ea Sean hi ae ee ees. ere eS Sap eee alge as ines ease ee baa ae ass ip eae Eeeraraer Bet Seer Pager ee pe” nabs: 
CORE Eee ae cies Eeaiee Romer PRET Pie Se pete aan Peet nea Sy, Hg gk Neh ee a eis sistas ees itis Rae a eee ee So Soeur eee aoe 
iy eens vee Pease aie Ri tee ey ape Sige eee a etree so Rea Poco: SAE ES Rate Gs sioner Pane oA he Loge Peete tae oe ene Paces a a mee ES ee ees rae, aR Sa wee gm seer 
et SA ee ye ee oe nae cet eee Soe Sti ee AE Sih ae oe Gee E Sate eS Rae gan pet os an iS Bes Be i EIR pitt eal “Tee ha pee ER thea age Sans ae ase RIE eer a. pete 
Stay Due oe oe =e toe ee ohinh ee SN a | Se a etiam Hemeee Soc cr Bre se or ae, Ra es hes Gace eeeiees Festa Re ee et ace Bea ess ae wc Ae Le ee ea eae Ws eral LEA ae aero ie az wile. ES vate a9, 
ee erie ROR echo hans eee pe bea a 38 eitiatit 5G Bee cites Beas yo Se ena cs vaige See) etc ns ea aes Se cee eres Se ers Ferien Pets Bee aa Seis antes Re 5 a eee a Sik ga 
hee ee i eee ee ree ee Aes ee oe Bon cee Ooo ee Ss hea nee 
SSL STAY Ea Pig Geen a whessren Nits 5 Sy ea ees 2 ee pane ee Bee ae are Se eae we gee fos Sete e oe A ae SE sit cee ome ee ere PR ge eA 
a ee ie eee fide ae a ee eet ae Bie Sen a Menge ta ee) aes ee a ovate pie head pe te ee ho oats ga eae Be oe it ft ae shen oe, eet ar 
eas Dee ee ur a ee Cen: Bae Pe ee Be eee ee <a een Be 
A ep senda! ee as Batts 3 Rees epee peace = a geese iar Se Ce ae rota Die aa eee Fe MARES seca te Sine op as cere ore Ree eae she eee ee aie i ST eee pean pga Sanat: atte A 
f es StS Sees Laces ed > CaN een ONE es bh ga hes SC a ae Sher cyice Se ns ne se SERS ee res att eg SBE Re ek ROE Nts ae teas cy eB Se aes St er i A Giesey phage ae Pepa ae alte tes 
j oy eee oe bed «Rae OED Ape te ohare Ae ee Bretan peice ec ogtea oie og eae paler aoe te es he ee SO ae ts hye tates: ee Pe eueeen Sa Ae aaah ae eae ae aaa Rae Scene. Sees NE oie eae 
| SPRL giles ey i eS Fe ae Pepa ge prcieks ser aeaks (RS Rew ceh. pes te eee, ant. sess ahaa sean Se ee aaa os pte a eee Res owt Sea ne Pak ks Sep ee Oe ee Bre ie Sneed 
' ee fs capes Teeree eae eee ees etre be Bae ee are Ge He take Sticines ye Css eC Boge eRe ee eae Se apa Pee SS, Ptah poae Oe es oe ee ve eaty as ig hey Be 
ee, ete Nag Ea ese Tee Weg ee eis" si ea aeeente a ate. ey ia a Sh pe piaeiane eat tai ee ee qe eae he See a, Aa ieee Spe SNe ee ee a 
Be Ate ee ae ae Tee as FO ye SAREE meee Siar aman apenas Beenie ee ey eae: Recs yame§ eae Seiler 1 Ras Re ie nis SOS es ER Le eer aie See les sp een ta SpE in a sae 
Ae Mae a ate cece ne rane A gore Geek ee Be Paneer Sete eases! ate SR Sea cee ae ye ee ie Sera en eer hehe St enghiat aoe ee ore) Spa wee Conalsa 
| tee Neen eee ee ees oe area eee eres 2 ee Sea Beater a See ee seer: a SSRs ee i ten ag aoa ee oe eae Laces Rea wee 
ee | Roe oS Sie ey SRE Oa es 4a ee Sie eg eet ee ee os ee aa nee ice eee hee es Eo enh aie ie aes Sak ge es eee ee 3 
cee Mees eA eS way S,, ert cae oh aad ales Sen Mitac OD Aa ae Sey EE ata SP a baa atk) eel: eves a Grae ates el a ae oe a es ica lot: er eee ote gs meet icra ee SEN ee 
‘Sean ie on ee fon a Boles sae sere on Se aeeee Cee ee Mie ties oe tS ee eh Cait ey dae pie ake 
ei aden ead PEN Acne: gues Ben REN R Sorte gecalee OG eae Pr ee ee ae oie Soe oe pescns ee Sere a Shee rates PES tense) ae) ane ee cre cc meten 
Oe aD Mie deer oe Utoakt te ey. e Tae ne aa Soe Na at i pees ple aan poe rare: ga Sent ee ite eet Mik ee EN, eis, CoP Pei eg es tae sot SF: 
aaa ee se aes: ee ee | 28 Boe Bis eee Crete Se ei ene pitt nes oe Ae ee ee ee en i ocpghee tire Bement ee 
Saree oe eee ee <a eae eS See, Pees ae ee Cae Pech oe < 
ep Res ey humeiG Bere RE as a Siac Bane heey ae pee tse. see Ce tne ers eae = Co eee pee ee Gus See 
fe beheceere aeat mgt heh eae ants open “ape enee 2 So Sa AG Soe woen et eae Se ees Soigole Aig ae ee re eA ne ad aaa oe Wee yee ta 
bis SoM RRCS AG e je Soret ee MS A eA vies, Ayes. & asa Ieee aa BS tae Fe etre: Pa en RUG ERe Sy ara wea a ete pa har ilpctt 8 et ai Po pote ae Rae “RSE a SME SESS Te Se! eee. 5. ; Paes SS ee ead roan ee ae, Sa he ete 
Ba bs ee a eee age Se Se a ee: ieee ee elice Ss eee Scere ae ae ee ey Pee ee Sa ees ieee Se Goh aga oy. 
j i a acres: uf Be Ee eae Bis cnareneyt 2 Se ea Bate Ae & nee ee ed peste it ee piaseig oe ats screen n ane he eR ae. Na cet S ay AO Caneae Bb a Sok SES Meats eke eek 
Sistas ee ee Ps ee: ae es ee eos See * oe ete eae De ees oe eee 
cope er Eire hehe? SE es Dee gee oe SE Uae Pete e Een | ate es ee es geet te are aA Be oe. An oases ne i ee fy cei eoeeres 
Da cae Ree Sg at eae pe ota Ee = Bot aS eee Binks open Bas ibis aes cit ee ee Plas ees Ser Seo sae Fes Peay be ea ae teint ReneS ioe anak pet at perean Bec os i a vaaind Me Pag 
eS |: Vera Br 2 eh igh ee Re eae RR a =o Sea ie aaa ogra ey PER SG hae Be ae SES ee ee cetera as Bay i ones es eon J sae Sn ee SEMEN Sie ees are 
Bat Lease an Gare a5 eas Pa oee cera ae Pa oe Boa 7 eee BRE Tiss igkecnees Piper es igo ers « Bee ye gates Rit Cee Learn oR Laps ah ane ee ae as a es ee ae oe 
ee Se es Beige oy hes Se Saleh, ON: aay <a a 2 ae cB nt RSS A. eee fae Seen re SORA er SE AE seat ape De ee te eae eit aae oe SAS co nay cee he Oa bee Srey oben ts aes Bigs ee Seb dies aPC eS Bante ips Week 
- af EEN ye be Geel Bee Seen Rosa ala ss RS i Ca ny eae So ee ae pet Seite Sc aS Ree SAE he as Di elow dees th, Oy eee Rees Ea ee. Haat TN: oe eS Apo ke ay 7 Caras hoe Renae mee aca ie aR EEC TRS rons 
Re eae arb ae Pirie, ISIS abe Serene Se TG) Conus aes aes 1s eee Sane ae a Betis Une antes Seay ean eet mn ect oy nay Oia BBA tee Sees Sept hos eee. oN Ee 
; ir ees os ee Se eae nese p20 PacMan gh earge ere Aone? eae a Ya Sea sree ari Re eee eee se Metisse SS ieee ts ee Ewa ae Brae ares Be ia ee oe ree Paes he aetrea er" he raises 
Ses) Siete 4 fy Lee aoe ke ‘ SORES Ais = aS 3 sft 5” eee Pere a Pease) eae BR eel Heats agai eee Cae ee eae Ra aaa fae ae eee ee cee Sie Atle as eam ee Ry bores NAM deceit este Sit ay 
pis Bae es ere ee Saeed Bee. pie PSE eee safes eit ac alee Tee ee ea ee a Stig eins Fae aa asia oe) Ee ele aearss ie bateaes: Sore eae: ae gee soe area Sane ee os he een we an ke ee mee Ae as cg 
see reat Si eaen Silees el aes ike aes eon ite eee est) Se a Ree Diy ce. phases eee pics e an ae phan ge fee es eS SE MRS Yate pores ata Gee ch eee Ghee Re a 
: nba ses ence ae sete. Sen i bay As are mya oe ake Cs a Bee Berens ei Lore Re ae at CMa ee pea: PA Gas Hi pip Pie EY ee pe a ener i ROR: ae tage nes pes ita eee ays p4 oh i gnee _ 
gia Se, pe ae eee oe Dee Weer ee a Se te a yo ae Resch Coen eee . 
HD pron ee see Vere guar se ae evans eta ood, eee a seohaen ie i Be tts ok 3 create 2 3 io eager sae A, Nala mane ey eee Yet Cate BORG Ries. Pace 1S ON Se 
hee SEGA Ss Sees) zd etl Ce eg es Pipes tees Pe Aes Te ake ise Gree be eels St ene Se wet eg PRES eee SRE veel Set SS Piensa as So, Se ee ne ee 
Be ET ee ope on age Lag ae hep ty ae Serer Zao Pee : ‘ sgh es Bare Se Re SS ge eb eas Seat ae NS a a ape Rs Shas pee So Sipe seer Cart ae Ses Peat pat oss gee tee See SR 
Ss res PERG oe pees ee ss SSS aie a ee RES eee a pe eee ee er nde eee ioe 
rp ine Ee ae ee eine ae oo ae eee Pre ia: pe ee Leen Soar a meee hake ae ae Pe Beret Sera as oe eee Re ce Se a 
Le oS ee a ee BS ae as cS eee Se Cae epee eons tree Sipe ae ed 5 hee aise aye ee 
sa Skates cate bt Sas eae fon igs pee aera sca Bee: oh BU By Ns PEE ES E55 SE SY. Sey ‘Sep Seam f Eergt aemed ase fe: pat be alae gee ac geet wiht aie 3 Saree peace Sees ae BRA eal siete eee peewee SB? Ps, sea ee 
< E i Ear Suen Sa Sela Ses Ao kaa Sosa iy ees at SA Nae ¢ ee Be Reina Serie ne Wire tere} Seine Seer ate eh sy Rea eae TERS | ae ee ae a aaa nek Sa oe! Le eee ee at eee pes 
Sar ee 2o0 oe Re bse tage 2 eae pat aigie co i Se Pay Wager cam Ee ROS tae er a eae ee ee Ba see a ee Soekge oie Bersih & pease nti Cres Aare Se a tee Ses peeroms 
S pe Serer oe paar a, ea SU ae aie see Ce io. “ah Gee See nue ae weg: Sh ee aren Mawnan aeee as? eae et Sa Pee sein 2 pi RR ee ae are ee ee: Sion goes ities) Sees Es eager Pour Se aS Neher Aan son Seis) 
oe ea eteore ca ie DAR aa eas Sy, Sie nee i isujbdeeitgeeg earn ieee ee Ss ae We PART ts iene Bee ee ca ree Piece Sat ay ser et pega ies 0G sn eee eees 
Oe ee Shashi ess 2) ya ak se Fi igs aan ee Bos es ees nae or gee pene een te eh Fer aoae bry rans Ra cay Poe mae Si ota ee Sah gaan Sarees ei aoe rae ees: 
Ba ices E Se Mattie ¢ Pi aka ese, Reiiae Sates aca jatar nee ag Se ANE Ve eae tee eee Sak ee a ea eR ee, Ah es Riratgta® Flare ata Sear eR Sie ero he Frigg eon et Sa os mee ae Boer te hes ie 
ae ee es ae ea erie ete a ee eS ee ee eo eee is Sere ante aren geet Sees ney 
se a Prana PETES er ake ale oH Soe We BEES Str eect te ae Sige Wapees fives tae ae Reyes a sere 2 Pete Rina Aner pee See eee hers ss Nea eo eee aera oe pe RE Bria tr ctsae ieee eae 
Bn Sees ae ace Shag pie we ay ene NE Ae aes SE ee Ba ae Ace agree ee Rese Pre ee Maes as Moye se eee eae pier steak eo er fics eee De eae au: 
ES ae Ras eee poe Cae cakes SR oes ek li Fe in Sees Pens Bee ety nas ae Sep ta fk eh eee PNG Ses 2 (ROS PASSE ieee Se Shoes Bice ge EDM See eh ha canes Bea 
ay Seen aan Soar aay GR arene Reiter “* ERS a a eee tere ee ie BRE a Se Rome acs a gS 2 ahs ec oreees eee Barer nas cE ie eee Mae ponte. eh hg) ae ae ig epee 
) 2% age dine inne eee arene Pate ear Sete ice tee erg." + mast abies fe SSE ie Sa oe ae Been An Tae pes ivatnen Se Pyrenees & Se S eS ae re ie URE sea viies wee ke ee Res a eS a9 
2 Ue ALY ieee Beek ype prea a ee yiiee these sees ee ay Kee ke aaa ae en eed ete ee Seer ae © ncaa Soe vate <i ee Fe ee eee fies aes: of 
Sout Wen rater Pa UO ae : : cade Sess bp eee ae ir eee Tse Rane Be ee PSeen heres cir Sean Seg. © She Brae ae SO or oe ele Pie fe eS ne Eee 
a ee ar eres ee Reese eet ES Gee ae von Sten ee eS ee Se eee ee ee recs pas re ee Slee 
Ege eget. HAN ote ae PAREN on Sas ae eer ar Z See seen ee es Pehl aac Vsenieciin oe Pete SS ee os, RES, eta SL ayaa coe ee Saree PE Sot: See ies Tae yes Ro eae ee Seon Zar 
Sak See? Peencis Soe Lela aarp satiate aes ; i Sms ee Ss pee ys Fao COU Ra Sates Wr ingtcce ag ere eG aera s “EARP CoG Sas Srey, Se Moe her SEN ice are es 
i ee OEE apa fe sh URAC ety See. Cee ths Pe ee a as So ae Tt eee De Sagat allie: Te Ce ae BACT cea 
ee a ee eas Berar Rath on eres ees 3 HG SS OS ae ae RS a ‘teagt Maas ee pond Reg Pe eee es Sa eee SS ae 
me PCs fees ech Ce Pa ; Plots ee ei: ee eo age ee ee Pes Ee ope es ys tee one ee Sis ween bien tes Se ence ok 
se REN ane ae ei es Sea er ee So Ba ey Sc PO eet, Cie pee ee Lene Cee Ga of nee Siete eee ia ee ee es ees 
ee MEO, ae ee hae pees Re ee a: Sela or oth wearers Boe cs pasate eS Cee Ses at ees Goes we PO eae sa ase fee es eed purer ass | 
ee eee See oe Yaa ae is. iio aera coe See eee Re eee eg arte pe ne 
Fa oecema Nestea ee Ue ea sive ui? egies eas “Tae ea Be eather ve ced commen ies Bea hte CS Se eee Maser rt ries hie Beene. te ae: pes wens ir Mars Nagas le 
ek Melee ae Se aa Scr Reva Sea eae rate, 2 poe eeh ee Mca re as age. ee a RE eran as ee ee ee Sn Gee ee ee eee Bee hee ae Aen i ae gee aes eos 
AE paces ee Beet i Se aoe Spates Page os couse a ae foe es CRG ca oe See ae Se ae ee ong 
Ric eee SAA Ve Ars Page sae x AA erieta a ais erases NS aa Se eae * A eee, SSRN pails eek es aR Ss Sr ake Tyre ngage eas eee ee arse eR ae ei aah ae eee He ek ao eoagnet pee As oF es Ey Bree Soe ee feces es 
be Casta HERE i Mian pie se ar he ge he ee my oe Bae poet | Ree Sores Se eo oe ee a ee BB Pe tuc ee cs dele ha eee fo a OEE ae age : 
os ee Ble ei oe ee ieee SL (ot come pe Sl Cee pS gaat Seo eee Re ee Sth 
Ses ghee ane ss ee eho ys ce te 1 ae ae ea Bee ee taser iene ee ae oa a ea Sree ee ie hee RCE Roe er Papo PS a SOS Ne 
\ Ve eT ee aoe a Ses tee ae? ee ioe ae eee ee Rie eit oi ee my 
Th, sence: OS re Has Bc as ee Ben ts ees eS ee nie ee Sees Pte Secs Rake Ta Se ee tras a . peed Se tare eee Fae oman aon ieee 
fis Gaby eee oaies es eras Peete ee een on Bato ar ha Oe oa 5 Srey ee eben ete Pathe ae aera ct aCe e Ree ay Sorte Bion th eee eee 3 aT? Nee cere eT et lg ae rn set 
i ae oset OS Ber eas kn a SL aes ree eS FRO 2 te Fe Pah cust 2 are Se Ge te A gga BLS aea tat Rm eer oa et ee ety 
es Pear as 5 ae eee Be ea ae eres a ks ae Spe eae Se eS ee oe ee meer 
Ape ee oe ea : : pee an cet ae rakes ee eae eae ee Pg aes See ee eg is ese ame es Rees a See Spee ie oe 
oa Pe ie SAV ee 4 Rae i ge ae Eee Ep oe eee Be at yatta ts res POR ance 5 ees aT ces Neer ee ak 
fee sas See Beer hice oh pee es tate eon OS ior Seat See. Pe Pe gh enn OS See Se cen Aue Ba ng Pe eo age Set re eae ie dislie a ates eee tt 
ie hee I ee eS ae SR see Gee 5 we ae eee unos pei ere ee ES cee ory Re 2 mise a et a are 
aes Mas eae Ese. Soe ee oe co aes ee ices i ee ae ae ee st AEE oe ey tae Se Sag Bree sais 
fae ee ee anc soe te ee Ree es fe mcct tt | ee S a Boo eoh Bare ats a OE nee SS See is? he crea ; Sao ee nog el ee vars 
abe Sasa rea ic des sa peers een po ee sat ra kh cogeanaae Sean the “Oey ia eecean ie he me aes SR Rca Stee pane bo ea a ae DS eee ar See ee se Pe ats 
} ae & Ae Tea oaais vie ee ken SPS CS at ee aaa erect as te ei Pete ase fk eae ie Mighichs Sire tape Fee: Be ee Bn eee pee aa s 2 eee ae Bs se ee Sa ie ae 
I 2 SNe oy Va ata des Bee ee uae See pas ae 7 eal eee AR yan Rig neh Sees ee Es aera ak anaes per ee oe oe epee Ee rrhaae ie tare Be are ee mer aS hs eg: Fie 
ery Pa RNS ph yk se rata Reet pe ee, Specs ro eae Bipease te ae oer Solan te ss See oe MeN ag st Aa, Ishi sae gtiee cas Teen ey Wage Seo a pF are acta SE Pers aes me Yh ane Sune a = cae sake th AE Sia hae Exceed 
f oe DEG, ae Se Oe ee oe i pk ace genes at cre ek peas ot rt ons ce Beto tes ge eat heater eeu SES, Pe ea poe ae fake ees eee ee: Soe Mipog te ar et af 
ied § bch ss Ree ee pony oh aes Sy Bee ee): 5 Joo ee fo ere Pe he PR ey eK ph eae Soe San. Pe oS ae ae See ee Sree taps Parnes foc ee, 
ee : Did ede) be te La epee OO ie eres EO ear, Piaose pate pee ee eta DO oa RR Siete :anar rats Ne) BSS Sg ee ret Caen rere es eee ee SEE ey TS hans, SO meek ae EE 
teen! ste Bat pe RS Nica ee eecete es (ae oe Bu, ag Res ae See eae =o oS See ae ie ee pag peels 
an fe Se eS Blea Hone eee a : eae Py cee sail “Baas ee 5 eaten See Asal eye) Peg ce Zone Roe: See ae st ae Seas eye ie Cees i Meee 
Be Saar vt atetior ARS gt tiae ate ee hs ete oe eacn attends Birt Oy eee aie s Niece tak aes ta ae | fe Seek fea ae tae RB Aa ees Sa Lesa eC: ay ae ae Cary Pot Soe Se ote Tage aia 2 ey EN Ee ENS nee eras 
es Sse SO ee eee tose ee a Sie OY Ne ba se Soe he ee Sate oe ere goto Siowarcece pea ed grees 
| ears Be Dine a res oe ee a bo Sess Ghee “oop eae ee ENR See erate Rap haeran Oe ace Ge Sis oa ee ae Pane nsmege a" We Take, pm ae Re 
Hees) ence NE bas de ee at eects se eneae Fee Sra! a ees 8 se ene eae se ee eos ee Seek ere 22 Panag ae Soy See Calgetss eat Pg ik ane bene Eo 
ae ore epee ee ee ik Cue Nt a pe oe: Uae ten Be A eno ae ice aae Boia wee ee ie ee anya lee ee 
Boe SE Bear a ee ae ha, ieee ee a DOr ae, Ree Se ae a 
fi =~ porate oe ee ee PNT Be sci Rees oe eee Rsneea! Beets ae Caen shoes Pee a ee Nene pr a gt eet hd oo oe Rice a 
Baad aie ae ae jee ae Fs ee 5 : ate ee ee Pages See a same See Bee oe, eee nae Ca as age sea hee ee cece ee ee Reece a 
. et ges gee § pet thes eis eae Waits gure are Gti JS eas Ln eae egeaey ie : i at eS PAE es aes tay ae aes Pr ce eee Ss ae oh aE epee aie xe Ck vores ss Meee al era roe pe 
epee ee cogs ee ae ee y Ras: hy ate epee pea hte Sect ear an gaeete te Oa ones Cet: eae ro See jt ees aes eee 
oh ees UTS ig a ape ee See aeeae CR een aS ca ies eis Pe ee eae eo Sey Sees Ree eae tos eee So Serta oe Fs 
Bers § : Pe er one ee ae eos Aegan oa Rill RE ee ay ee ey x Beek? ik pe? aries Sour pico (iis Seas See aa seeker gh? UE hes er St Saat 
Bae ee ERS Ceti tee oes Bees e i pleense ee OF a eee ie ene eae OSV tga aanes Pen ac temn S Pate ere Gs Osan “3 ime ees Sk Ge aso Bee sae ftps has Brera 
a pae 8 ~ Sn eee eo eS = og eee: Re eee a Ne ee ee Te aie ae oe ae eee 
| ES ps a ae Cer ae Revie ate Bt Sols ae erent SF La ate eee ee ee Sosa ee Bet tae oe Pe ey Sa Ae ae e 
pec eee acre SOE Fe ie ey ee aber sk a ecg oe te Se ae oe Se en ai en Shean es Rehman Rese Bre et Is: Sam ena ee Pepa d he aes pon ey as nies, ces Weide ee gk ae ae SEE a a a 
ey Gree ie ats a ae REA eae ce Roe Ne As Be hee 4 PEt Seige Cease wens ek cae Rae ons Sg et oe Bees he eee iF Nr a eee gf eG oy ee Bre) SARE ees Sauer tae ae ae as oe aL RS. ues 
ae one ie oe ea oe eee Poe Ae peer en # Roe eee att See Sale eee Se eee ee hae Ee Se he Ade rE : oe ee Seat 
Se ares Saye See ee aa IA aoe soa eee PROB BeR Hoo eee Re ee RS me Pere ae Hearts ru 
GS attics Rae Phe ae Drea thaca PRN ae Sun ON ase eee Bp iis: 2.5 es Regret et K Neg ono eae eee er ec ice yp eee aS meg ee Gp eae He oe oe Bie Pee oslo 
Ehiores Gra oa serie eyes eh hee Pe poner ke i ee Pigs ae pete Ma oaerea este ie yer et se PE Tere ss 2h rt stares Cope eae + eats Duegirins get ell 8 ae poe ee ae rupee ee eng Rr ese Reeders SA 
| ae . ee a Be: seas: ae sity Saat bo ee aee ea ee Se Ret ton we. oe eis ie Rese eS 
} i" PUR Sot Pace rane AS aula Soe ria eet Pires ea’ nape Yee, ae wae ee Se Taye ee poe Ree Ros aay te ag aie Pea ae Pare te rae Sy Ste aiteas me gps Oreck’, wag a ae me Sy Syl aT ee. Ceara ie eae 3 sa tia nepagh iee: aaa ee Se ee ee 
ie ase : Pe ee pc. a ese a Se iso neta Ee re ae te eS Ro Se SS ee ae Ce 
; Be Sug naa eh Be ed aN SPRL tae to Resets oup pees ceo BS one Wiehe nee Taner oe RRS ore ines Bee ee, hae ee patie Maree es a ae roe Pai, eas » Rae pied oh Siemens’: Eras eg oe are bess res Ss 
} ab oe % Bo Eaten Ee Ee eas Seite te ie ct aa Reece eS Bae a a Sic a ahtar Ae Pate ee eed meee Bia Peles : SNS we ils ae eee Sie et ae ee ine she eee 
as eae 4 Cu. Ue tos Resa ian ee Sa ese eee as phe aa core Sena Dae aret ghee aang os pane Ee eree nt noeitee De eae ee cies Beat ENS 3 PE spel ee ats Tor, haem es sete. er em: Ba ran Satis 13 Sas oe 
ek ys Rowe eee ee ne co ae ae Se me Se oe. Bes = oe Us: Eee ee ee eae 
‘ progeny & oe Siar aaa ee Capes t ies Pre ree ek PS Oe 286 boa Ga hare Seek. WOT 8g Pe yea Pcs hah sane See ee See 2 es Bea gee Br RSA fea oh ey SS eee c ee eS ka ae eas brie? Soa b Sewage ere Fe earn ay 
4 poe oe ae er es TS ese eee vies Sree Spee Reve Sieber ay a re ioe ties Beh sty es. eee Say a spare Ie rere sms yee ee ee 5 Seer eee 
See eee Ay, Pare ave sees kh ie Re Se = aee wate s: Ro See See eae BRAC jes Bee ess ee Reacts Rarer nr ees EO as Se aati Baie ahaa! Syne USER Bese So 
AS: Eee mata re Ae Seb pu teeam eee 58 ere tie eas Pane A hak es pag tthe, Taga eek oat te Beat ah oS a aa ana te Loe Be ee bee 7 coe Res kG ee ae eC eyes sa eee oes Peseta rp AD =. # oa 
oe ees eine ores per eraeve ve Se ee Bey id ener bie fee ruc a eee a : Ree Oc Se Sheet a8 Be pas tee PE Sak se a ih Sion ek eee Sk ee an St oe A ge 
‘BRS Bais Bee es Sea ie See ares aa eat a Seses Rpaeuake NS er een peek eset 208 Sees Sg ee Ree ee ASS eee Cel roe oy ects ee See ieee aa eee ees. ie ae ae 
i ee te ange Ce the NS eae etree ee SE ais ence Share Bee a oe Bae ea ate sags aye eames eg ea eae Rey Sale as ge es Bee re ee 
i Nahe aes GS ees fee 8 Ns ciel alia Pe Ne, een obi se ete tear 2 Be ese ra Ne eee re rod Seas Cees See pawns se Sears Li eas ay 
Bees ees A eee ee sce ea : a ee ee ice oes eae ee Sete mae ee eo a eee as 
ee ee Se ae cae cent ies eg ee Be aie Se con oecae sre ee eee ae ar Sy i eke Beare 
es: Rote boeing Ke StS vacsg Babe: ces. seat PR e eee oe os s eee Se ae Vaan sie a tee eee ce logy aa a Pees Soe beg ee Be see ae MF hea pee. SAS NESE ree Se pare SPs Oe aa Ge ea mae : 
ce oe SS es, SSH kate ae : Si aN sare ecm : Saat 2 Rs er eas eens blest cee aes age OAS rst pecs aia ae Cee erat 53g age ees Eee eee ten "ote ae 
iene pone eR a Le gen wae oe Sey Nogtg Se SOUR ae : z teas ae Speen gt ma seer et pao ne ate Pad Sea yA Peete yoy fee EMG Ae eae fy eee Bg ata rates: aN Slee rane Dee re ie i 
cap hata ee S Saoa Sy ieee 20s pe act a a Soren ition itt ata siSree eect Paerciet Sys En Pe gale end pee Le me ease ge Bose eter? ure piney aa wees Sh Sten pales Sisape Bigeac con yee ee ee Se i 
oe er, ec hs ed genet 2, 8 se Bos Beet 2 fF Hearty OR ane ei sce Semen eee Ee et pte Se eee pea om Be at ance Ee eee arecg cages ee Soe oe cone tee ote 
1 eg Ve year pe taan Bete te See teagan Rates Sie 3 Pare Ra Cees aera 2 SUT aes ye a Bee ee erie etree rp a Sat gS eae Pope ea TX PN Ceigos Mie ee to cae ne eas 
Se ee Se Shea ee aba RG AER Secipetencnes re eee eee apy as ot Se, re ee poe oes ee rs a ses AEE RRR ok Oe sce ae Ue eoroe Rg eae Pe 
aes Bate fas x Seve liscues Pano iat a's es Bs ok eee SEH BR eee AED eo: Sa SES ae Bee oh, * ra iat 8 aa er eS ee Sager ee eM pease. See eg dae BOATS hs et a ee 
o) eae pp isy sears > BALI: SP Ses rca tne ine, #306 5 CSR ea Jt eee eka Oh RS oy ESE eS See ath a se aegis ee est eter oe Ser saya: epee Rey Ate ee Bee ie ieee Ege ee pian Seger She Bice 
sage So AERA soa BR area teas peennrre Neg eas ear a Rie ae. : ee en aoeraeumeg es Meera e tones. Boga See ee ty eee ee a Eek Ga vin te ge Un ae Or Saisita covet ie ee a pases is (A pa Patented = 
eS, —- ‘ et ee eee Bee RN Guim Sauce Bist ee iene es ee Tes 
Seer es Aenea meme t! Rites ora aee sae Shc eae ees aoa oe av Fea IG OMe wengee) yoo te Bip agree J eres Pitas gE AE ee pare eo aa S ig aes as bg ete ta i ee ee PSs ee POR ec ge ti 
Pt as Agny gese ma aca beige das Stee ats Taare ts oaks i oy ae a SOO cae oe ee ees ye rh tal Satara. ee oe Sa eet ete Se Baath Sea fila Vacate” FPR ye OP oN gh gta + ZT ee gees a Be ee tea nergy, CE ae 
Rad Pes ee ae OR aa es Ge fe ee Pee ters ne ee ma: 
OR eae cori Aaah Rae ee ee Se ee Ta ea : ee Barca, OEE Wage Cita RO accra Reta et eee ae SMaageuovern Pe Oo ee Bp ree ae eee Ce ae ae eS 
ieee Ree ee a Cs . eae pti RE eS Se eb eee BORED che PR ere Bag an au nS ioe Paes pare i ie 5: Se han oe pik ao Renee nts 
ee Bee pene Oreck Bae Seen ae SPEER G2 Re: A ees ae ee eS ates Pie ee Meera get Teeee 
POM eS RRR Fad ree jes te Wate. “ae Cruces : a ope mans cis tes sas ore ieee! * ete taal bers sex ves Ne it eg ae ap eter i ops Pee Sakata Cas. as ee ta es ee Oa ae eae re 
els aes Ee te Ren Ty. ip SUES Ree eamaeT ay Bs Sac eer eo i eS ee ao fn es : ie ee aeRO Pee ee cee Se EN 
ERA oe are Nee : hs pa ee he, gs De Paes eRe a ena oe ile eae 54 age) aaa hess eee se SPO aan ANS, eee aes OG Ae ae Sea eh ae 
Raa Yeas Te eee oe ae eae sai ee eee pa tyes es Las RS ys ive ae Soe Degrees = 
Sf 2 Se oe a oe pa te 8 eee Sik as : ne aca 5 eo oe Geom e aaa nee mae ear se? ae eee eee i eee Sage 
‘ Sears rage ye Earns Be es, iets Be eee A aaa ages ot, as oe : Sens a Pee pene ss Conth ce Tease ee os ere caret ee 
ee ae Se rs oe ae eee re sic 
ah ee EAs ea EA PR gl SA na Fes ty ea ae sche Ses ene a i te oe Rigas he ees Be Wala, Gt Sas Swk et seas aes ot ‘Sots mie, ake Cait Sie os Bie 
S Baeee sare ade aes eri As Sopa Cee tah Pea BO ieee een aces ee Pettey 4 ae. achat pes es te 2 pee oe ages aoe Bate eo ae 
Sh es ee eee spe est "y ene ee gee aN eh ates cee hs eBites ree, eat 
Rags eas teeth mere ae te? oe pore eee tes ate Shei SERS AX, sae fot ae 5 Sa ee sey es eer 
Meee ee oe gy a ie ie ee PES? Pena = Re ie ck eae Ss ee ae orate rte Reon est oS free 
Via se ee pee as ec coma EM Ce ES ee ee aa aes Seas 
PME Be ae ey Lees peed Se es pa mee, yee aid Bees 
kay een are ree re 5 2 Sct Sea Ces re ay Pop Sh ey oe; erste ei Bee ee 
ea Sere Weekes ole oes fis Sagem [Saas 
28 ee SO A 
PAR te eee Se ie 
eR I ai eS hee 


